
Stormwater Division 

MEMORANDUM 

DATE: March 12, 2010 

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services 

FROM: JoAnna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: WC046 

PIN: 1310100020 

Subdivision, Tract, Business or Owner 
Name (if known): 

Property Description: 

Site Address: 
Box 22 

Agreements: (in me as of scan date) N Book or Doc#: 

Comments 

Williamsburg James City County Schools 

Stonehouse Elementary 

3651 Rochambeau Drive 

Drawer: 9 
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t>tLJ01066Z 
DECLARATION OF COVENANTS 

1 
dL. o% 

Williamsburg Schools 

3&SII?ocfuvrJ~ 
/9/ !JJf}OO:Zo 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM ;;)~ ~. 

TillS DECLARATION, made this llth day of June 2001 
bevween Williamsburg James City County Public Schools , 
and all successors in interest, hereinafter referred to as the "COVENANTOR(S)," owner(s) of the 
following property: 3651 Rochambeau Drive 
Deed Book P.B. 70, Page No. 34 or Instrument No . ...:t.98QJO.~...J<OCJ..l;1.!56;!.;1t~~O'-.-------

and James City County, Virginia, hereinafter referred to as the "COUNTY." 

WITNESSETH: 

We, the COVENANTOR(S), with full authority to execute deeds, mortgages, other 
covenants, and all rights, titles and interests in the property described above, do hereby covenant with 
the COUNTY as follows: 

1. The COVENANTOR(S) shall provide maintenance for the drainage system including 
any runoff control facilities, conveyance systems and associated easements, hereinafter referred to as 
the "SYSTEM," located on and serving the above-described property to ensure that the SYSTEM 
is and remains in proper working condition in accordance with approved design standards, and with 
the law and applicable executive regulations. The SYSTEM shall not include any elements located 
within any Virginia Department of Transportation rights-of-way. 

2. If necessary, the COVENANTOR(S) shall levy regular or special assessments against 
all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM 
is properly maintained. 

3. The COVENANTOR(S) shall provide and maintain perpetual access from public 
right-of-ways to the SYSTEM for the COUNTY, its agent and its contractor. 

4. The COVENANTOR(S) shall grant the COUNTY, its agent and its contractor a right 
of entry to the SYSTEM for the purpose of inspecting, operating, installing, constructing, 
reconstructing, maintaining or repairing the SYSTEM. 

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to 
maintain the SYSTEM in accordance with the approved design standards and with the law and 
applicable executive regulations, the COUNTY may perform all necessary repair or maintenance 
work, and the COUNTY may assess the COVENANTOR(S) and/or all property served by the 
SYSTEM for the cost of the work and any applicable penalties. 

6. The COVENANTOR(S) shall indemnifY and save the COUNTY harmless from any 
and all claims for damages to persons or property arising from the installation, construction, 
maintenance, repair, operation or use of the SYSTEM. 

7. The COVENANTOR(s) shall promptly notify the COUNTY when the 
COVENANTOR(S) legally transfers any of the COVENANTOR(S)' responsibilities for the 
SYSTEM. The COVENANTOR(S)' shall supply the COUNTY with a copy of any document of 
transfer, executed by both parties. 

8. The covenants contained herein shall run with the land and shall bind the 
COVENANTOR(S) and the COVENANTOR(S)' heirs, executors, administrators, successors and 
assignees, and shall bind all present and subsequent owners of property served by the SYSTEM. 

9. This COVENANT shall be recorded in the County Land Records. 
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.... 
IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF 

COVENANTS as of this 11th day of June 200.1 

COVENANTOR(S) 

:?rint ~~amef_"it~.e J. Dayid Martin. Ed.p. 

ATTEST: Division Superintendent 

COVENANTOR(S) 

Print Name/Title 
ATTEST: 

COMMONWEALTH OF VIRGINIA 
CITY/COUNTY OF _...ra..,m""e"'s ....... c .... u.._y.__ ____ _ 

I hereby certify that on this __uw:!ay of Tpne , 2Qlll._, before 6e su:Jscrili>eC., a 
Notary Public of the State ofVu-ginia, and for the City/County of James City , aforesaid 
personally appeared I, payi d Martin and did acknowledge the aforegoing 
instrument to be their Act. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this 11th day of 
June 2001 

My Commission expires: 11/30/02 

drainage.?re 
Revised 2197 

This Declaration of Covenants prepared by: 

J, David Martin, Ed.D. 
{Print Name) 

Division SuEerintendent 
(Title) 

VIRGINIA C'~ ofW~Iomsb·;•g sed County of Je~es C<ly, to\\.; 
In the Clerk's Office at the Circua Courtlo~-D Mounts Bay Rd. 

Williamsburg !f!'"nty of Jan:IIMI C!trlh" (Address) 
day of ~ ·• d../J..QL...fhll 1i. , 
was presented with tha~ -~~ 
loraoordlll /~0-"R"~-:-=IIIm~Wlliamsburg, VA 23185 
Teste: ~ ("' n . (City) (State) (Zip) 

.. ~, wm 'dt~< 
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Date Record Created: 

Created By: 

WATERSHED 

BMP IDNO 

PLAN NO 

TAX PARCEL 

we 

046 

SP-8-99 

(13-1)(1-20) 

PIN NO 1310100020 

CONSTRUCTION DATE 9/1/2000 

WS BMPNO: 
Print Form MAINTENANCE PLAN 

~-------------------. SITE AREA acre 

PRINTED ON: 
Friday, March 12, 2010 

3:56:00 PM 

LAND USE 

old BMPTYP 

JCC BMPCODE 

POINT VALUE 

PROJECT NAME WJCC Stonehouse Elem School 
SVC DRAIN AREA acres 

FACILITY LOCATION 3651 Rochambeau Drive (NW Corner) 

Williamsburg, Va. 23168 

No 

26 

Elementary School 

Dry Pond- SM 

B1 Shallow Marsh 

9 

8.07 

CTRL STRUC DESC 

CTRL STRUC SIZE inches 

OTL T BARRL DESC 

OTL T BARRL SIZE inch 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELEV 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

RECDRAWING CITY-5TATE 

CURRENT OWNER 

OWNER ADDRESS 

OWNER ADDRESS 2 

WJCC Schools 
SERVICE AREA DESCRI School, Fields, Parking & Roads 

P.O. Box 8784 
IMPERVAREA acres 

RECVSTREAM 

1.26 CONSTR CERTIF 

UT of Frances Swamp 

Cone. Inlet 

Dl-1 

RCP Barrel 

24' 

No 

83.86 

na 

3.50 

Yes 

No 

CITY-5TATE-ZIP CODE Williamsburg, Va. 23187 
EXT DET -WQ-CTRL 

WTR QUAL VOL acre-ft 

Yes 

0.1275 
Inspected by: 

OWNER PHONE 

MAINT AGREEMENT Yes 

EMERG ACTION PLAN No 

Get Last BMP No Return to Menu 

CHAN PROT CTRL 

CHAN PROT VOL acre-ft 

SW/FLOOD CONTROL 

No 

Yes 

GEOTECH REPORT Yes 

Additional Comments: 

0 

INTERNAL RATING 

MISC/COMMENTS 

7th Elem School. Also See WC045. 
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1
- 1Yii: w.s. iLEY. 11u1 , 

2 "YR. W.S. ELEV. 85.111 ! 
I 10 YR. W.S. ELEV. 116 .• -161 
' 100 YR. W.S. ELEV. 116.71 

GRAPHIC SCALE 

30' 0.' 

.~1!~ 
• SCALE: 1" - 30' 

\ 
\ 

\ 

1 vn. -w.s. EJ.£v. -811.60 I 
2 YR. W.S. ELEV. 119.06 I 

.
10 YR .. W.S. EI.£V. gQ.J51 

. 1(10_"YR. W.S. ELEV. 90.99 

\ 

EX.VDOT 
01~1 

1 EX. lOP DH El£V. 85.92 

I '-CONTRACTOR TO BLOCK-UP ORIFICE 
: PROVIDING A WATeRTIGHT SEAL 

60' 
.....-j 

/- EX.7"x21' REC. ORIFICE 
, , INV. 83.29 

/-EX.TRASH RACK 
/ 

POND #2 OUTLET STRUCTURE 

\. 

SECTION 
NTS 

EX. SWM FACILITY 
POND #2 , 
JCC- WC-046 

EX. SWM FACILITY 
POND #I 
JCC- WC-045 

c· EX. TOP Dl-1 ELEV. IIS.SO 

j 
EX.7"x21' REC. ORIACE 
INV. 88.12 

POND #1 OUTLET STRUCTURE 
SECTION 

NTS 

\\ ( 

STORMWATER MANAGEMENT/ BMP FACIUTY MAINTENANCE PLAN 

PROPER MAINTENANCE Of THiS FACIUTY IS ENCOURAGED TO PREVENT THE INTROOUCTION Of OEBRtS AND SEDIMENT IN TO THE FACIUTY, SPILLWAY AND DOWNSTREAM WATERWAYS. INSPEC11(l;S FOR 
SEOII.IENT E'JILDUPS MUST EE PERFORIIEO AT LEA.."T QUARTERLY. IT IS A~TIOPA1Bl1HAT UN!lER NORI.IAL CONDITIONS. SEDIMENT REMOVAL FROII 1HE FACIUTY IIILL BE REQUIRED ONCE EVERY 10 YEARS 
:f" C"1"tlER CONSTRUCl'(l; OR RELATED ACilV.11ES ARE ?ERfORMEO ON UPSLOPE AREAS, ~EQUATE PROTECTI(l; IIUS"f Bl PRO'wlDEC AND INSPECTlOIIS PERFORMEr; •T LEAST ONCE 'IIEEi<LY UNTlL TliE EN11Rc 
·;JTf lS s·iABlUZEO. 

·' ~E·8NAiED REPRESENTAnVE ;lf T>iE )'M'iER l.tUST IHSf>ECT 1H~ SVN STRuCTu~c AFTER EACH SiGNII'!CM1 AANi"Au. t:'£~1 OR TME i"OU.O'MNG V«li<KING jAY !'A V.U:i<EN!J OR H<UJA"y ='URS. ' 
~IGN!FiCAAT RAINFAIJ. FOR ThiS SlTWClVRE iS DEFIOED AS ONE (1) INCh QR MORE Of GAUGED RAINFALL ~~~~N A 24 HOI.>R PERIOD. ONCE PER YEA~. A REPRESENTAilVE Of THE COONTY WAY JOINfc· 
INSPECT ft;E <ACil!TY AP!'RDPR!ATE AC"!](l; MUST BE TAKEN TO ENSUftE PROPER MAINTENANCE 

lN~PECTlON AND MAINTENANCE OF THE FAGILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL MEASURI=$' 

.-..t;.Ot NOTE· 
) '· THE INSPECTION "OR Sf!lii.IENT 6U1LDUP ol1HIN THE FACIUTY MUST SE PERFORMED BY VISUAL iNSPECTION AND A PHYSICAL OETERIIINATION Of SEDIIIENT DEPTH IIITH!N THE STORACE AREA. If THE 

~. SEDIUENT REACHES A DEPTH Of 1.0 FT. ABOVE lHE DESIGN BOTTOM Of THE FACIUTIES, OR If SEDIWENT THREATENS TO CLOG lHE OUT\.ET STRUClURE. REMOVAL IS REQUIRED. AT THE SAME -r;w£, 
~ OR AT LEAST ONCE PER YEAR, THE RISER BOTTOM AND OUT\.ET PIPE IIUST BE CLEANED OF ACCUMULAlBl SEDIMENTS. DISPOSE Of SEDIMENTS REMO'<fll FROII 1HE FACIUTY AT AN ACCEPTABLE 

,;/ . /, S \~ ~SPOSAI. AREA. 

., ~ •• 2 ~~A~-:~:s M~~N1~ ~~'tfu. GR~fE~sll'llJE ~~AL ~S Gtli'~SE.;A~~G~ ~~N:;r~M:~~if:. ~~~N ~~~~WI.tER AFTER EMERCENCE Of THE HEADS ON 

3. PERFORW QUARTERLY INSPECTIONS Of THE RISER SECTICl< FOR 1HE OBSERVANCE Cl" COU£C1Bl OEBRtS. IMMEDIATELY REMOVE ANY DEBRIS TO IIAINTAIN THE INTEGRITY Of 1HE SlR\iCl'JRE AND 
!'RO>IOE AN ATTRACTIVE APPEARANCE. 

4. PERFORI.t QUARTERLY INSPECTIONS Of THE SlOE SLOPES Of lHE F ACIUTIES AND DOWNSTREAM WATERWAYS FOR SIGNS Of ANIWAL/ROOENT BORROWS OR EROSION. 1M WED IA TEL Y PERFORM NECESSARY 
REPAIRS, REFlWNG OR STABIUZATION AS APPROPRIATE. 

5. PERFORI.t l'EARLY STRUCTURAL INSPECTIONS Cl" THE FACIUTY FOR DAMAGE. STRUClURAL INSPECTION SHALL BE PERFORI.IED Cl< 1HE CONCRETE RtSER. TRASH RACK, ORIFlCE/ 'IIEIR(S), OiJTl.ET 
BARREL AND POND EMeANKMENT. If DAMACE IS EVIDENT, REPAIRS MUST BE WADE IMWEOIATELY. DEPENDING ON THE TYPE Of DAMACE. FURTHER INVESTIGATION BY A PROfESSIONAL ENCINEER MAY 
BE REQUIRED TO 4SSESS 1HE INTEGRITY Of THE STRUClURE. 

6. RECORD KEEPING; T!;E 01\t<ER OR DESIGNATEC REPRESENTATIVE ShALL KEEP REASONABL£, ACCURATE YATTEN RECORDS OR INSPECTIONS PERFORMED FOR THE STRUClURE. RECORCS SHALL 
DOCU!.IENT <liE REPAIRS PERFORMED. COPIES SHAL!. BE PRO>IDED 110 THE COUNTY UPON REQUEST. 
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NOT TO SCALE I IL.IVII ~1,/\1" I '····"~-L...J'IIVILI'I I 

SEDIMENT TRAP DATA TABLE 
Ho w L WET VOLUME DRY VOLUME DIMENSIONS 
2.0 2.5 12' 3 402cf 3,402cf 37' X 37' 

~EMOVED AND THE TRAP RESTORED TO ITS ORIGINAL DIMENSIONS WHEN THE 
IULA TED TO ONE HALF THE DESIGN VOLUME OF THE WET STORAGE. 
ROM THE BASIN SHALL BE DEPOSITED IN A SUITABLE AREA AND IN SUCH A 
" NOT ERODE AND CAUSE SEDIMENTATION PROBLEMS. 

EG-2 PC 

DESIGN HIGH WATER 
(100-YR. STORM ELEV.) 

- W/RIPRAP 
SllLLING BASIN 

86.79 

NOT TO SCALE I 

RISER \ PERVIOUS 
CREST \ MATERIAL 

3" ~ DEWATERING 
DE VICE ------. 

67 C.Y./ AC. BOTTO~ ELEV. 81.50 

tAt< IIAL ELEVATION 

IMPERVIOUS 
MATERIAL 

I 
:fx3' ANTI-SEEP 
COLLAR 

"WET" STORAGE I 
SEDIMENT CLEANOUT POINT !' 
("WET" STORAGE REDUCED _ _/ VDOT Dl-1 
TO 34 C.Y./ ACRE) 

KEY TENCH WlLL BE EXCAVATED _/ 

\__ 5.5'x5.5' ANTI-SEEP 
COLLAR 

".__) 

ER BASIN ELEVATIONS 

TOP OF DAM 
DESIGN HIGH WATER 
PRINCIPAL SPILLWAY CREST 
DEWATERING ORIFICE 
CLEAN OUT 
BOTTOM OF BASIN 

). 1 OUTLET STRUCTURE 

+ 

92.00 
91.03 
90.33 
89.19 
88.59 
87.50 

NOT TO SCALE 

AND BACKFILLED UN ER THE 
suPERVISION oF A WmTECHNICAL 
ENGINEER TO A MIN. DEPTH OF 4'-0". 
REMOVAL OF UNSUITABLE MI>.TERIAL 
UNDER DAM TO BE COMPLETED UNDER 
THE SUPERVlSION OF GEOTECHNICAL 
ENGINEER. 

MATERIAL TO BE PLACED IN 6" TO 
8" LOOSE LIFTS M,ID COMPACTED 
TO 95% MAXIMUM DRY DENSITY AT 
OPTIMUM MOISTURE CONTENT. FILL 
MATERIAL SHALL BE FREE FROM 
ORGANICS, STUMPS, ROOTS & wc.o'-1 eo 

BASIN ELEVATIONS 

TOP OF DAM 
DESIGN HIGH WATER 
PRINCIPAL SPILLWAY CREST 
DEWATERING ORIFICE 
CLEAN OUT 
BOTTOM OF BASIN 

SEDIMENT BASIN NO. 2 OUTLET STRUCTURE 

+ 

VDOT CLASS I 
- RIP RAP APRON 

LENGTH = 10' 

88.00 
86.79 
85.93 
84.21 
83.12 
81.50 

,r MAX) 

_....,-,-'T""''r-T-i-i-i6 M.\XI~ 

JUNCTION SLO' 

T~ 
6" MIN. ~ 
j_ 

No. 
GAG 

SOIL RETEN TIO~ 

PROTEI 

---~--~--~-------------------------------------------------------------------------------·-------------------WC046_WJCC_STONEHOUSE_ELEM - 008
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#D Stormwater Division

MEMORANDUM

DATE: J,tly 28,2014
TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

FROM: Jacob Smith, Stormwater Intern

PO: 110426

RE: Files Approved for Scanning

NAME PDF/SCANNED FILE: I STONEHOUSE ELEMEII'fARY STORMWATER REPAIR AND RETROFIT
BMP ID OR GEN

FILE NT]MBER: wc046
OWNER NAME:

WJCC SCHOOLS

PIN: 1310100020 SITE ADDRESS: 3651 ROCHAMBEAUDRIVE
LEGAL
DESCRIPTION:

STONEHOUSE ELEMENTARY;GEORGE M
HANKINS ELEMENTARY SCHOOL #7

SITE

MAINTENAI{CE
AGREEMENT IN
FILE: N/A

BOOI(PAGE OR
DOCUMENT NO.: N/A

OTHER
DESCRIPTION: N/A

BOX NO.: 2 COMMENTS:
TRANSMITTAL



#))I
TRANSMITTAL SHEET

ENGINEERING & RESOURCE PROTECTION 

' 
STORMWATER

Project: Stonehouse Elementarv Stormwater Repair & Retrofit

County Plan No.: SP-039-12

Assigned BMP No: WC045

BMP Type: Drv Pond

Information Enclosed:

X Computations

X other:

Name: Tina Creech

Date: 6ltzlL4

Signature:



#D James City County Engineering and Resource
Protection Division

Stormwater Management/BMP Record Drawing and
Construction Certification Review Tracking Form

ied.St
Stormwater Management Facility Typg: _
BMP Ph;*{e #: D I tr II {ttt

t(-htf ormation Package Su Unr{tta't oa
f, Complgteness Check;

{r-Record Drawing
f Jonstruction Certification
6 *olcc Standard Formsql' 

^vl\v\ tffi€eup

Project Name:
County Plan No. (List any amendments):

Location (sheet #):

Date/By;
Date/By;
(Ensure that type are included)
# / Date:
Location:

Plan RequirinS RD/CC or County comment in plan review

Date:

Division's "As-Built Tracking Log"'{i&iti o;rc;it; information (GPIN, owner, Address, etc.)
*tgg into Access Database (BMP ID #, Plan No., GPIN, Projr(tgg into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
{ 4opV from Active Project File (correspondence, H&H, design computations, etc.).
{ 9reate As-Built File using Project File information (File label, folder, copy plan/de

Vzit*t ii{. i;;Gil;" (FI) PerrormedE ,/artnat J[e rrrspecfron (rU rer
dTRecord Drawing (RD) Reviewry//Kecoro L,rawrng (RU,) Revrew
y' 

- Construction Certification (CC) Review
/ icri"it;.

{ nocomments.
! Comments. Letter Forwarded.
! Record Drawing (RD)
! Construction Certification (CC)
! Construction-Related(CR)
n Site Issues (SI)
r Other:

r Resubmittal (# and date):
Lj ,.Re-inspection (if necessary):
{r,Arainage System tnformaiibn Rcce@k for bond release.
V,,€onplete "Surety Request Form".
(. Final Inspection of active file copying any relevant information to "As-Built" file.
V 7Qn County BMP Inventory (Phase I, II or III).
d4opV Final Inspection Report into County BMP Inspection Program file.
{/Trovide Digital Photographs of BMP and save into County BMPJnventory.$laa1i a
drzRequest mylar/reproducible from As-Built plan preparer-{p ' L)J
( r4omplete "As-built Tracki ng Log".
V Last check of BMP Access Database (County BMP Inventory).
! Add BMP to JCC Hydrology & Hydraulic database (optional).
! Add BMP to Municipal BMP list (if a County-owned facility)
! Add BMP to PRIDE BMP ratings database.

Inspector: Date: vl,:l r*

Date:
Date:
Date:

Chief Engineer:

Final Sion-Off

-------T-----]-out"' o6/{6//Y
--..-F---r---.1



Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms

(Note: In accordance with the requirements of the Chesapeake Bay Presemation Ordinance, Chapter 23' Seaion 23-
10(4), BMP's shall be designed and constructed in accordunce with the manual entitled James City County Guidelines

for Design and Construction of Stormwater Management BMP's. Erosion and sedimcnt control policy and approved
plans generally require that at the completion of the project and prior to release of surety, an "as-built" plan prepared
by a registered Professional Engineer or Certifted Land Suweyor must be provided. for the drainage system for the
project, including any Best Management Practice (BMP) facilities In addition, for BMP facilities involving the
construction of an impounding structure or dan embankmeng certifrcation is required by a Professional Engineer
who has inspected the structure during its constntction. Cunently there are over 20 water quality type BMP's accepted

by the County.)

Section I - Site Information:

Project Name: Stonehouse Elementarv School Stormwater Facility Repair/Retrofit
Structure/BMP Name: WC046
Project Location: Stonehouse Elementarv School

BMP Location: 3651 Rochambeau Drive (west sidcofsehooD
County Plan No.: SP-0039-2012

ProjectType: LlResidential
I lCommercial

[llnstitutionalI lPublic
fJotn"'

!BusinessI lOffice
-I llndustrial

!Roadway

Tax Map/Parcel
BMP ID Code (i
ZoningDistrict:

No.: 1310100020
fknown): WC046
Prrhlic Lands

Land Use: Elementarv School
Site Area (sf or acres): 26.22 acres

Brief Description of Stormwater ManagernentiBMP Facility:
The BMP is an existing dry detention facility that failed. This project involved rebuilding the dam and creating a
constructed wetlands in the bottom of the basin with a micropool and berms to created extended flow paths for the

stormwater in the basin.

Nearest Visible Landmark to SWM/BMP Facilitv: West side of the Stonehouse Elementarv School

Nearest Vertical Ground Control (if known):

!lCC Geodetic Ground Control fluscs !temporary fleruitra.y lottret

Station Number orName:
Datum or Reference Elevation:
Control Description:
Control Location from Subject Facility:

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@jamescitvcounWva. eov

l0l-E Mounts Bay Road, P.O. Box 8784
F:757-2594032

Williamsburg, VA 23187-8784
jamescitycountyva. gov
Revised: June 2012



Stormwater ManagemenUBMP Facilities
Record Drawing and Construction Certification Forms Page2

Section 2 - Stormwater Manaeement/BMP Facilitv Construction Information:

Pre-Construction Meeting Held for Construction of SWM/BMP Facility: Elyes lNo lUntno*rt
Approx. Construction Start Date for SWM/BMP Facility: October 2013
pucititvMonitoredbyCountyRepresentativeduringcon.
Name of Site Work Contractor Who Constructed Facility: JSG Comoration
Name of Professional Firm Who Routinelv Mon itored Construction: ECS Mid-Atlantic. LLC
Date of Completion for SWM/BMP Facility: November 9- 2013 (excent for wetlands nlantinss)
Date of Record Drawing/Construction Certification Submiftal: Afrril tOl4 (following wetland frlantings)

(Note: Record Drawing and Construction Cenifications ure required within thirty (30) days of the completion of
Stormwater Management snd/or BMP facility construction. Record Drawings and Construction Certifications must be
reviewed and approved by the lames City County Engineering and Resource Protection Division prior to final
inspection, acceptance and bond or surety release.)

Section 3 - Owner/Desisner/Contractor Information :

Owner/Developer: (Note: Site Owner or Applicant responsiblefor development of the project.)

Name: James Cit]' Countv Stormwater Division (site owned by Wmbg-JCC School Board)
Mailing Address: 5320 Palmer Lane. Suite 2A
Williamsburs. VA 23188
Business Phone: 7 57 -259-1442 Fax: 757-259-5833
Contact Person: Darr.vl Cook Title: Capital Projects Coordinator

Design Professional: (Note: Professional Engineer or CertiJied Land Surveyor responsible for the design and
preparation of plans and specifications for the Stormwater Management / BMP facility.)

Firm Name: AES Consultins Ensineers
Mailing Address: 5248 OldeTowne Road- Srrite I

Williamshurs- VA 23188
Business Phone: 7 57 -253-0040
Fax: 757-220.8994
Responsible Plan Preparer: Bob Cosby
Title: Proiect Ensineer
Plan Name: Stonehouse Elementary School Stormwater Facilitv Repair/Retrofit
Firm's Proiect No. Wl0l l9-E-04
Plan Date: 4ll7ll2 - final revision date 06110113

Sheet No.'s Applicable to SWM/BMP Facility: I thru 5 I _l _l _l

BMP Contractor: (Note: Site Work Contractor directly responsiblefor construction of the Stormwater Management/BMP

facility,)

Firm Name: JSG Corporation
Mailing Address: PO Box 646
Lishtfoot. VA 23090
Business Phone: 7 57 -645-4870

Engineering and Resource Protection Division lOl-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P: 7 57 -253-6670 F: 7 57 -259-4032 jamescitycountyva.gov
Resource.Protection@.iamescitycountvva. sov Revised: Ilurtre 2012



Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms Page 3

Fax:757-6454860
Contact Person: Mike Mullins
Site Foreman/Supervisor: Mike Hubbard
Specialty Subcontractors and Purpose (for BMP Construction Only):
Shoreline Sensations - Wetlands plant installation (actually hired directl]'by James Citv Countv)

Section 4 - Professional Certifications:

Certiffing Professionals: (Note: A Registered Professional Engineer or Certified Land Surveyor is responsible for
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the

drainage system for the project including any Stormwater Management/BMP Facilities. A

Registered Professional Engineer is responsible for the inspection, monitoring and

certification of Stormwater Management / BMP facilities during its construction.)

Record Drawins and Construction Certifications for Stormwater Manaqement/BMP Facilities

Record Drawing Certification
Firm Name:Cardinal Surveving and Design

Mailing Address: 150 Strawberry Plains Road. Ste D
Williamsbure. VA 23188

Business Phone: 7 57 -345-2866

tua;2
Signature:

Date: 27-27-?o/
I hereby certif to the best of my knowledge and belief
that this record drawing represents the actual condition of
the Stormwater Management/BMP facility. The facility
appears to conform to the provisions of the approved

design plan, specifications design, and stormwater
management plan, except as specifically noted.

Construction Certification
Firm Name:ECS Mid-Atlantic, LLC
Mailing Address: 108 Ingram Road. Unit I
Williamsbure. VA 23185

Business Phone: 7 57 -229 -667 7

Fax:757-342-1297

I hereby certify to the best of my knowledge and belief
that this Stormwater Management/BMP facility was

monitored and constructed in accordance with the
provisions of the approved plan, specifications, and

Fax:757-345-

except as specifically

h ru*"o13

Engineering and Resource Protection Division
P:157-253-6670
Res<lurce.Protecti0n/,4Iamescirl-countvva.q<lv

l0l-E Mounts Bay Road, P.O. Box 8784

F:757-259-4032
Williamsburg, VA 23187-8784
jamescitycountyva. gov
Revised: June 2012



Stormwater ManagementlBMP Facilities
Record Drawing and Construction Certification Forms Page 4

Section 5 - Record Drawins and Construction Certification Reouirements and Instructions:

A Pre-Construction Meeting - Provides an opporhrnity to review SWM/BMP facility construction,
maintenance and operation plans and addresses any questions regarding construction and/or monitoring of
the structure. The design engineer, certiffing professionals (if different), Owner/Applicant, Contractor
and County representative(s) are encouraged to attend the preconstruction meeting. Advanced notice to
the Engineering and Resource Protection Division is requested. Usually, this requirernent can be met

simultaneously with Erosion and Sediment Control preconstruction meetings held for the project.

V A tully completed STORMWATER MANAGEMENT / BMP FACILITIES, RECORD DRAWNG and
CONSTRUCTION CERTIFICATION FORM and RECORD DRAWING CHECKLIST. All applicable
sections shall be completed in their entirety and certification statements signed and sealed by the

registered professional responsible for individual record drawing and/or construction certification.

A The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land Surveyor
for the drainage system of the project including any Best Management Practices.

V Construction Certification - Construction of Stormwater Management / BMP facilities which contain
impoundments, embankments and related engineered appurtenances including subgrade preparation,

compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, cutoffs, toe drains,

hydraulic flow control structures, etc. shall be visually observed and monitored by a Registered

Professional Engineer or his/her authorized representative. The Engineer must ceftiry that the structure,

embankment and associated appurtenances were built in accordance with the approved design plan,

specifications and stormwater management plan and standard accepted construction practice and shall
submit a written certification and/or drawings to the Engineering and Resource Protection Division as

required. Soil and compaction test reports, concrete test reports, inspection reportsn logs and other
required construction material or installation documentation may be required by the Engineering and

Resource Protection Division to substantiate the certification, if specifically requested. The Engineer shall
have the authorify and responsibility to make minor changes to the approved plan, in coordination with
the assigned County inspector, in order to compensate for unsafe or unusual conditions encountered

during construction such as those related to bedrock, soils, groundwater, topography, etc. as long as

changes do not adversely affect the integrity of the structure(s). Major changes to the approved design
plan or structure must be reviewed and approved by the original design professional and the James City
County Environmental Division.

A Record Drawing and Construction Certifications are required within thirty (30) days of the completion of
Stormwater Management / BMP facility construction. Submittals must be reviewed and accepted by
James City County Engineering and Resource Protection Division prior to final inspection, acceptance

and bond/surety release.

Dual Purpose Facilities - Completion of construction also includes an interim stage for Stormwater
Management / BMP facilities which serve dual purpose as temporary sediment basins during construction
and as permanent stormwater management / BMP facilities following construction, once development and

stabilization are substantially complete. For these dual purpose facilities, construction certification is
required once the temporary sediment basin phase of construction is complete. Final record drawing and

' construction certification of additional permanent components is required once permanent facility
construction is complete.

101-E Mounts Bay Road, P.O. Box 8784
F:757-2594032

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@i amescitvcountyva. gov

Williamsburg, VA 23187-8784
jamescitycountyva.gov
Revised: June20l2



Stormwater Management/BMP Facilities
Record Drawing and Construction Certification Forms Page 5

a

a

Interim Construction CertiJication is required for those dual purpose embankment-type facilities that are
generally ten (10) feet or greater in dam height (*) and may not be converted, modified or begin function
as a pemanent SWM / BMP structure for a period generally rangug from six (6) to eighteen (18) months
or more from issuance of a Land Disturbance permit for construction.

Interim or final record drawing and construction certifications are not required for temporary sediment
basins which are designed and constructed in accordance with current minimum standards and
specifications for ternporary sediment basins per the Virginia Erosion and Sediment Control Handbook
(VESCH); have a temporary service life of less than eighteen (18) months; and will be removed
completely once associated disturbed areas are stabilized, unless a distinct hazard to the public's health,
safety and welfare is determined by the Engineering and Resource Protection Division due to the size or
presence of the structure or due to evidence of improper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the natural bed
of the stream'or waterway at the downstream toe of the embankment to the top of the ernbankment
structure in accordance with 4VAC50-20-30, Virginia Impoundment Structure Regulations and the
Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all information as shown within these requirements and

the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BMP facility being
constructed. Other additional record data may be formally requested by the James City County
Engineering and Resource Protection Division. (Note: Refer to the current edition of the James City
County Guidelines for Design and Construction of Stormwater Management BMP's manual for a
complete list of acceptable BMP's. Currently there are over 20 acceptable water quality type BMP's
accepted by the County.)

Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo, etc.) set of
the approved stormwater management plan including applicable plan views, profiles, sections, details,
maintenance plans, etc. as related to the subject SWM / BMP facility. The set shall indicate "RECORI)
DRAWING " in large text in the lower right hand corner of each sheet with record elevations,
dimensions and data drawn in a clearly annotated format and/or boxed beside design values. Approved
desigrr plan values, dimensions and data shall not be removed or erased. Drawing sheet revision blocks
shall be modified as required to indicate record drawing status. Elevations to the nearest 0.1' are

suffrciently accurate except where higher accuracy is needed to show positive drainage. Certification
statements as shown in Section 4 of the Record Drawing and Construction Certification Form, or similar
forms thereof, and professional signatures and seals, with dates matching that of the record drawing
status in the revision or title block, are also required on all associated record drawing plans, prints or
reproducibles.

Submission Requirernens - Initial and subsequent submissions for review shall consist of a minimum of
one (l) blue/black line set for record drawings and one copy of the construction certification documents
with appropriate transmittal. Under certain circumstances, it is understood that the record drawing and
construction certification submissions may be performed by different professional firms. Therefore,
record drawing submission may be in advance of construction certification or vice versa. Upon approval
and prior to release of bond/surety, final submission shall include one (l) reproducible set of the record
drawings, one (l) blue/black line set of the record drawings and one (1) copy of the construction
certification. Also for current and/or future incorporation into the County BMP database and GIS system,

V

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@iamescitvcountyva. eov

l0l-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Williamsburg, VA 23 I 87-8784
jamescitycountyva.gov
Revised: June20l2



Stormwater Management/BMP F acilities
Record Drawing and Construction Certification Forms Page 6

it is requested that the record drawings also be submitted to the Engineering and Resource Protection
Division on a diskette or CD-ROM in an acceptable electronic file format such as *.dxf, *.dwg, etc. or in
a standard scanned and readable format. The electronic file requirement can be discussed and coordinated
with Engineering and Resource Protection Division staff at the time of final submission.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784

P:757-253-6670 F:757-259-4032 jamescitycountyva.gov

Resource.Protection@iamescitycountvva.sov Revised: June 2012



Stormwater Management/BMP F acilities
Record Drawing and Construction Certification Forms Page 7

I.

STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CHECKLIST

(Kqfor Checklist is asfollows: )Q( Acceptable N/A Not Applicable Inc Incomplete)

Methods and Presentation: (Required for all Stormwater Management/BMP facilities.)

l. All constructed facilities meet approved design plans, unless otherwise shown. Record information or
deviations from approved design plan shown in clearly annotated format and/or boxed beside design
values.

XX

xx 2.

xx 3.

XX

XX

4.

5.

Elevations to the nearest 0.1'unless higher accuracy is needed to show positive drainage.

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand corner.
(Approved County Plan Number and BMP ID Code can be included if known).

All plan sheet revision blocks modified to indicate date and record drawing status.

All plan sheets have certification statements and certiffing professional's signature and seal.

II. Minimum Standards: (Requiredfor all Stormwater Management / BMPfacilities, as applicable.)

XX l. All requirements of Section I (Methods and Presentation) apply to this section.

XX

2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall generally
match approved design plans.

3. Profile or elevations along top or berm of the facility. At a minimum, elevations are required at each end,
at intervals not to exceed 50 feet and where low spots may be present. Top of embankment or berm
elevations must be no less than design elevation plus any settlernent allowances.

4. Top widths, berm widths, and embankment side slopes.

5. Show length, width and depth of facility or grading, contours or spot elevations as required to veriff
permanent pool and design storage volumes were met or were reasonably close to the approved design.
Evaluation of as-built grading, contours, spot elevations, or cross-sections, may be necessary by the
professional to ensure approved design configurations, depths and volumes were closely maintained. If
grading or elevations are significantly different from the approved plan, the Engineering and Resource
Protection Division shall be contacted immediately to determine whether the variation is acceptable or
whether further evidence will be required. Facilities which do not closely resemble approved plan grades,

elevations or configurations may require regrading by the Contractor; check volumetric computations;
and/or a check hydraulic routing to ensure approved design water surface elevationsn discharges or
freeboard were closely maintained.

xx

XX

Engineering and Resource Protection Division
P:757-253-6670
Resource.Protection@iamescitvcountvva. eov

XX

l0l-E Mounts Bay Road, P.O. Box 8784
F:757-259-4032

Wif liamsburg, V A 23187 -87 84
jamescitycountyva.gov
Rtivised: June2012



i ,,ormwater ManagemenVBMP Facilities
Record Drawing and Construction Certification Forms Page 8

XX 6. Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at least 100

ft. downsffeam of the pipe outlet or to recorded site property line, whichever is closer. Proper correlation
is required between principal spillway (confiol structure) crest, emergency spillway crestn orifice, and
weirs and the top of the dam or facility. All elevations and dimensions must reasonably match the design
plan or be sequentially relative to each other and the facility must reflect the required design storage
volume(s) and/or design depth.

XX 7. Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway may be
steeper, but no flatter or narrower than design.

XX 8. Elevation of the principal spillway crest or outlet crest of the structure.

XX 9. Primary control structure (riser) diameter or dimensions, height, tlpe of material and base size. Indicate
provisions for access that are present such as steps, ladders, etc.

XX 10. Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.

XX ll. Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is present or
not.

XX 12. T1pe, location, size, and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

NA 13. Top of impervious core ernbanhnent, core trench limits and elevation of cut-offtrench bottom. May need
to obtain this information during construction.

XX 14. Elevation of the principal spillway banel (outlet pipe) inlet and outlet invert.

XX 15. Outlet barrel diameter, length, slope, type, and thickness class of material and type of flared end sections,
headwall or endwall.

XX 16. Outfall protection dimension, type and depth of rock and if underlain filter fabric is present.

XX 17. BMP interior and periphery landscaping zones conform with arrangements and requirements of the
approved design plan.

NA 18. Maintenance plan taken from approved design plan transposed onto record drawing set.

XX 19. Fencing locatibn and type, if applicable to facility.

XX 20. BMP vicinity properly cleaned of stockpiles and construction debris.

NA 21. No visual signs of erosion or channel degradation immediately downstream of facility.

NA 22. Any other information formally requested by the Environmental Division specific to the constructed
SWM/BMP facilitv.

Engineering and Resource Protection Division lOl-E Mounts Bay Road, P.O. Box 8784 Williamsburg, VA 23187-8784
P:757-253-6670 F:757 -2594032 jamescitycountyva.gov

Revised: Jwe20l2Resource.Protection@iamescitvcountvva. gov
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^ Stormwater Management/BMP Facilities
Record Drawing and Construction Certification tr'orms Page 10

STORMWATER MANAGEMENT/BMP FACILITIES
RECORD DRAWING CTTNCTT,TST

(Kef, for Checklist is as follows: )Q( Acceptable N/A Not Applicable Inc Incomplete)

w. Groun B - Wetlands (Includes B-I Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond lletland System
and B-4 Pocket Wetland)

XX 81. Same requirements as Group A Wet Ponds.

XX 82. Minimum 2:1 length to width flow path provided across the facility.

XX B3. Micropool provided at or around outlet from BMP (generally 3 to 6 ft. deep).

XX 84. Wetland type landscaping provided in accordance with approved plan. Includes correct pondscaping
zones, plant species, planting arrangements, wetland beds, etc. Wetland plants include 5 to 7 anergant
wetland species. Individual plants at 18 inches on center in clumps.

NA 85. Adequate wetland buffer provided (Typically 25 ft. outward from maximum design water surface
elevation and 15 ft. setback to structures).

XX 86. No more than one-half (%) of the wetland surface area is planted.

XX 87. Topsoil or wetland mulch provided to support vigorous growth of wetland plants.

XX 88. Planting zones staked or flagged in field and locations subsequently established by appropriate field
surveying methods for record drawing presentation.

Engineering and Resource Protection Division 101-E Mounts Bay Road, P.O. Box 8784 Williamsburg, V A 23187-8784
P:757-253-6670 F:757-259-4032 jamescitycountyva.gov
Resource.Protection@iamescitycounWva.sov Revised: June 2012
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,d-dfr\ James City County Environmental Division

/S 2 l,,A Stormwater Management / BMP Inspection Report
F.i(#r-l Oetention and Retention Pond FacilitiesV-!{2H-w

county BMP ID code (if known): !\f-(-Lkt FA-=WZ-.IZ
Name orFaclity .Sk n n\,r a** e.f-r,-SD A*,C, , aMp No.: \ r t o*., +\Zfl t*
Location:

Nameofowner, V\ )l CC-
Name of Inspector: TC'rzol^ - M.. LP.-r-. 1
Type ofFacility:

Weather Conditions: inal Inspection O County BMP Inspection Program 3 Owner Inspection

If an inspection item is not applicAble, mark NA, otherwise mark the appropriate column.

O.K. - The item checked is in adequate condition and the mointenance progrrm is currently satisfactorl. No action required.
Routine - Thc itcm checked requires attention, but does not present an immediate threat to the function/intcgrity ofthe BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility.

Provide an explanation and details in the comment column, if routine or urgent are marked.

Facillty Item o.K Routine Uryont Commcnts

Embankments and Side Slopes:

Grass Height

Vegetation Condition

Tree Growth

Erosion

Trash & Debris ,-/ -

Seepage

Fencing or Benches

Interior Landscaping/Planted Areas: O None lDdnsmcted Wetland/Shallow Marsh O Naturally Established Vegetation

Vegetated Conditions

Trash & Debris

Floating Material

Erosion

Sediment

Dead Plant

Aesthetics

Other

Notes:

Page I of3



Facility ltem o.K Routine Uryent Comments

Water Pools: 0 Permanent Pool (Retention Basin) O Shallow Marsh @etention Basin) /None, Dry @etention Basin)

Shoreline Erosion

Algae

Trash & Debris

Sediment

Aesthetics

Other

Inflows(DescribeTypes/Locations): \(,.t( Qal )
Condition of Structure

Erosion

Trash and Debris

Sediment

Outlet Protection

Other

Principal Flow Controt Structure - Riscr, Intake, etc. (Describe Type)r ,4 q ' k,P /*n't?.,=et?
Condition of Structure l./'
Corrosion [/
Trash and Debris

Sediment t/
Vegetation (./
Other

Principal Outtet Structurc - Barrel, Conduit, etc. : , \-ttt WW - * t\ Qr/e
Condition ofStructure

Settlement (/
Trash & Debris

Erosion/Sediment

Outlet Protection (./
Other

Emergency Spillway (Overflow):

Vegetation

Lining

Erosion

Trash & Debris

Other

Notes:

Page 2 of 3



Facility Item o.r( Routine Urgent Commcnts

Nuisance Type Conditions:

Mosquito Breeding

Animal Burrows

Graffiti

Other

Surrounding Perimeter Conditions:

Land Uses JeCSnhr--.,I
Vegetation

Trash & Debris

Aesthetics

Access /Iifaintenance
Roads or Paths

oxr",ef\cg I ct<-Va
Remarks:

Overall Environmental Division Internal Rating: _

ll
Dare: al >-ll ld

SWMProg\BMP\ColnspProg\InspForms\DetRet.wpd

Page 3 of3



Tina Creech

From:
Sent:
To:
Cc:
Subject:

:66?

Cieneral Services Departmelt
5320 Palmer Lane, Suite 2A
Williamsburg, VA 23188
t':151-259-1142
F: 757-259-5833
iamescitvcountwa.sov

DarrylCook
Monday, October 07,2013 4:34 PM
Mike Mullins (michael. mullins@sgcorp.com); mike. hubbard@sgcorp.com
David Greshamer; Tina Creech
Stonehouse Elementary School BMP Repair

Regarding two of the items discussed this morning, I wanted to document the decisions. Concerning the stilling basin

location, I agreed to a relocation of it 15 feet upstream (closer to the embankment). All the dimensions of the stilling
basin will remain the same. At the end of the project, the existing riprap check dam will be flattened out and used to
protect the channel below the stilling basin to as close to the property line as the amount of stone will allow. The

reason for the change is to reduce land disturbance as the further down the ravine, the steeper and narrower it
becomes.

Concerning increasing the drop in the new manhole structure (SS#1-2) to reduce the slope of the outlet pipe, that is also

acceptable as long as a minimum pipe slope of 4% is maintained on the outlet pipe. The slope of the existing barrel pipe,

which was3.60/o, was used in the design of the pond. So as long as the slope is greater than 3.6% (l suggested 4% to
make it a simpler calculation but it probably doesn't matter these days), then the change in slope and the drop in the
structure is acceptable. One additional consideration is that the new barrel pipe needs to be laid at a slope of at least
3.6%to meet the original design calculations.

I still need to look into the trash rack issue. Let me know if you need anything else.

Darryl E. Cook
Capital Projects Coordinator

fums
^cirykTyj";;;



Tina Greech

From:
Sent:
To:

Gc:
Subject:

DarrylCook
Wednesday, September 25,2013 1:07 PM
'mike.hubbard@sgcorp.com'; Mike Mullins (michael.mullins@sgcorp.com); 'SGresham'
(SGresham@ecslimited.com); Tina Creech; David Greshamer
Bob Cosby
Stonehouse ES BMP - Pipe Bedding

I spoke to Bob Cosby with AES and it was their intention that bedding not be provided below the concrete pipe. lf there
are problems with the soil for the pipe to be installed in the area below the dam, then up to 4 inches of #57 stone can be

provided but no stone should be placed under the pipe within the dam section.

Darryl E. Cook
Capital Projects Coordinator

General Services Department
5320 Palmer Lane, Suite 2A
Williamsburg, VA 23188
l>:757-259-1442
[': 757-259-5833
iamescitvcountwa.sov



REPORT OF

SU BSURFACE EXPLORATION AN D
GEOTECHN ICAL ENGINEERING ANALYSIS

STONEHOUSE ELEMENTARY SCHOOL
BMP SPILLWAY REPAIR

JAMES CITY COUNTY, VIRGINIA

ECS MID-ATLANTIC, LLC PROJECT NO. 07:10665

For

Mr. Barry Moses, P.E.
James Gity County Stormwater Division

287 McLaws Gircle Suite I o

Wil liamsburg, VA 231 85-5649
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ECS MID-ATLAI\TIC. LLC
Geotechnlcal. Comtructlon Metcrhb.Envlronmental rFacllides

June 29,2010

Mr. Barry Moses, P.E
James City County Stonnwater Division
287 McLaws Circle Suite 1

Williamsburg, VA 231 8S5649

ECS Project No. 07:10665

Reference: Report of Subsurhce Exploraton and Geotechnical Engineering Analysis
Stonehouse Elementary School BMP Spiltway Repair
James City Gounty, Virginia

Dear Mr. Moses:

ECS Mid-Atlantic, LLC (ECS) is pleased to submit this report of our subsurface exploration and
geotechnical engineering analysis for the above referenced project. The purpose of this investigation was
to ascertain the nature of the erosion affecting the spillway pipe and embankment, develop
recommendations for repairs, and provide earthwork specifications for the project.

ECS accomplished these purposes by drilling soil test borings and analyzing the soil samples ftom the
borings to evaluate pertinent engineering properties. On this basis we developed our geotechnical
engineering recommendations. No otherwananties are expressed or implied.

The conclusions and recommendations contained in this report are based upon a total of two (2) soil test
borings drilled to depths of 20 feet below the existing grades, a site reconnaissance performed by an ECS
engineer, and laboratory test results of boring samples. The borings were located in the field by ECS
personnel in the immediate vicinity of the spiltway pipe. The recommendations contained herein were
developed from the data obtained in the soil borings which indicate subsurface conditions at these specific
locations at the time of the exploration. Subsurface conditions may vary between the borings. lf during the
coursie of construction variations appear evident, the Geotechnical Engineer should be informed so that
the conditions cttn be addressed. Geotechnical design recommendations were developed based on the
project. characteristics described herein. Should actual project characteristics differ from those discussed
herein, this company should be informed such that a review of these characteristiqs can be performed.

1 08 tngram Road, Suite I, Williamsburg, Virginia 23 l E8 o (888) 202-8347 a Fax (757) 229-997E a www.ecs-midatlantic.com
Affii, MD. B0himd", MD.Frddiclq MD.Ftdcrickbur8, v^.Norfollq V^.Richod4 VA.Rqno,lrc, vA.Wrffiroq vA.w1liudilr8, vA.Wioctcds, VA.YorL, PA



Stonehouse Elementiary School BMP Spillway Repair
ECS Project No. 07:10665
Page 3

Proiect Characteristics

The project site consists of a wet detention pond comprising part of the stormwater management system
for Stonehouse Elementary School. The pond was created by excavation of the impoundment and
construction of an approximately 10 to 15-foot high dam embankment. The principal spillway consists of a
precast, grated inlet with a concrete pipe extending to a flared outlet. There has been considerable
ground subsidence on the upstream face of the embankment just above the inlet and erosion of the
downstream fac,e of the dam embankment around the outlet pipe. A sink hole has developed above the
pipe on the crest of the dam. lt is not known if the pipe is leaking, allowing embankment soils to erode into
the pipe, or if piping is causing erosion around the pipe. However, the erosion appears progressive.

Investigative Procedures

An ECS engineer performed a reconnaissance of the site prior to mobilization of the drill crew. Two (2) soil
test borings were performed on this site on June 1 ,2010. The borings were performed from the dam crest
on either side of the spillway pipe. The borings were extended to a depth of 20 feet. The borings were
performed with an ATV drill rig which utilized continuous-flight, solid-stem augers to advance the
boreholes. Drilling services were provided by SDS, LLC of Toano, Virginia. Boring locations are indicated
on the Boring Location Diagram included as Enclosure I of this report.

Representative samples were obtained by means of the split-barrel sampling procedure in accordance
with ASTM Specification D-1586. In this procedure, a 2 inch O.D., split banelsampler is driven into the soil
a distance of 24 inches by a 140-pound hammer falling 30 inches. The number of blows required to drive
the sampler through a 12-inch interval is termed the Standard Penetration Test (SPT) value and is
indicated for each sample on the boring logs. This value can be used as a qualitative indication of the in-
place relative density of cohesionless soils. In a less reliable way, it also indicates the consistency of
cohesive soils. This indication is qualitative, since many factors can significantly affect the Standard
Penetration resistance value and thus prevent a direct conelation between drill crews, drill rigs, drilling
procedures, and hammer-rod-sampler assemblies. Samples were taken continuously to a depth of 10 feet
and at S-foot intervals thereafter. After recovery, representiative portions of each sample were removed
ftom the sampler and sealed in glass jars.

An experienced Geotechnical Engineer visually classified each soil sample ftom the borings on the basis
of texture and plasticity in accordance with the Unified Soil Classification System (USCS) and ASTM
D2488 (Description and ldentification of Soils-Msual/Manual Procedures). The group symbols for each soil
type are indicated in parentheses following the soil descriptions on the boring logs. The Geotechnical
Engineer grouped the various soil types into the major zones noted on the boring logs of Enclosure ll of
this report. The stratification lines designating the interfaces between earth materials on the boring logs are
approximate; in-situ, the transitions may be gradual.

A description of the Unified Classification System and Reference Notes for the boring logs are included in
Enclosure lllof this report.

Subsurface Conditions

The two soil borings were performed from the top of the dam embankment either side of the spillway pipe
to ascertain the content and condition of the embankment fil| in the vicinity of the spillway pipe and erosion
features. Topsoil on the dam embankment was observed to be about 4 inches. In general, the dam



Stonehouse Elementary School BMP Spillway Repair
EC.S Project No. 07:10665
Page 4

embankment fill was observed to be about 8 feet deep and consisted primarily of Silty, fine SANDS (SM)
of loose to medium dense relative density. Between 4 and 6 feet in B-1 and 2 and 4 feet in B-2, the Sands
contained appreciable amounts of Clay. However, a Clay core was not encountered. Natural materials
underlying the dam embankment consisted of deposits of Silty to Clayey to relatively clean, fine and fine
to medium SANDS (SM, SM€C, and SP) of medium dense relative density.

Observations for groundwater were made during sampling and upon completion of the drilling operations
at each boring location. In auger drilling operations, water is not introduced into the boreholes, and the
groundwater position can often be determined by observing water flowing into or out of the boreholes.
Furthermore, visual observation of the soil samples recovered during the auger drilling exploration can
often be used in evaluating the groundwater conditions. A groundwater table was not encountered by the
2O-foot deep borings. Soils between I feet and 12 to 17 feet were very moist, while the soib below 12 to
17 feetwere only moist, suggesting the spillway pipe is not submerged in a general seepage path through
the embankment.

Conclusions

1. lt does not appear that the spillway pipe is submerged below the level of the general seepage plane
through the embankment. Given the granular nature of the foundation soils, seepage paths from the
impoundment may actually be oriented more vertically downward from the pond bottom than
horizontally through the embankment. ln this regard, there would not be a strong tendency for piping

along the sides of the spiltway pipe, assuming well compacted soils were present around the pipe.

Considering this, we expect it is most likely that water is moving from the impoundment to the outlet
through relatively loose soils around the pipe, resulting in erosion around the pipe and collapse of
overlying embankment fil! materials.

2. lt was not within the scope of this investigation to determine whether anti-seep devises, such as anti-
seep collars, are present. lf present, they do not appear to be effective given the soil types which
comprise the embankment.

3. lt is possible that erosion around the pipe or consolidation of loose foundation soils below the pipe may
have resulted in pipe deflection and loss of joint integrity. However, this was not explored within the
scope of this investigation.

4. The borings do not indicate the presence of a Clay core, which would be employed in a zoned earth
embankment. Nor do the embankment soils (Sands) appear to possess a sufficiently low permeability
to be considered suitable for a homogeneous earth embankment. However, given the relatively small
elevation difference between the impoundment's normal pool and the dam toe, this does not appear to
be compromising the embankment's stability. The presence of relatively porous soils would make the
spillway pipe subject to development of piping, particularly if soils around the pipe were not well
compacted. Therefore, the repair plan should include replacement of soils around the pipe with Clayey
soilmaterial.

Embankment Repair Recommendations

1. To facilitate repair to the spillway, we recommend the pond be drained and the spillway pipe exposed
in an excavation at least 3 feet widerthan the pipe either side of the pipe at its invert elevation and with
side slopes of 2H:1V or flafter.
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Stonehouse Elementary School BMP Spillway Repair
ECS Project No. 07:10665
Page 5

Once exposed, the pipe should be inspected for seftlement and loss of joint integri$. lf excessive
setUement has occuned, as defined by the County's Civil Engineering consultant, the affected pipe

segments should be reset and joint seals repaired, as necessary.

In order to provide a competent base for the pipe and to help minimize piping along the pipe, we
recommend that the pipe be supported by a Flowable Fill cradle extending from the upstream face of
the dam embankment to the downstream outlet. The cradle should be at least 12 inches widerthan the
pipe either side of the pipe and 12 inches thick below the pipe. lt should extend up to at least the pipe

spring line or haunches (mid-point). The cradle should be cast in place against the pipe bottom
surface, and the sides of the cradle should be cast against the sides of a trench excavated to facilitate
its placement. The cradle need not be poured continuously. The pipe sections should be anchored as
necessary to prevent floating.

In order to help protect against piping along the horizontal spillway pipe, we recommend that the
horizontal spillway pipe be provided with one, cast-in-place concrete anti-seepage collar, as indicated
in Figure 1 below. The collar should be at least 12 inches thick and extend beyond the top and side
surfaces of the culvert at least 2 feet. The collar need not extend below the pipe cradle. The collar
should be positioned below the downstream edge of the crest.

Castin{laae Conqete Anti-seep Collar
orienbd belor he do rnsteam edge of he
sest

Gastinpbce Fbtlable Fill Crdle
Figure 1

5. lt is recommended that the dam repair section be onstructed as a homogeneous earth
embankment; that is, the repair cross section will not contain a distinct core and @ver. Soilfill
used in the repair section should satisff the criteria for Embankment Fill discussed in the next
section. We recommend the new embankment have side slopes no steeper than the existing
embankment and a crest width of no less than the existing embankment.

6. In order to allow for seepage around the outlet, we re@mmend that the embankment surface
within 3 feet beside and 1 foot above the outlet structure be covered with a non-woven filter
fabric, a Sinch layerof No.3 Stone, and a 12-inch layerof Class ll rip rap.
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Construction Recommendations

Prior to initiation of earthwork operations, the pond should be drained so that water does not
flow into the excavation.

Subgrade preparation should include removal of any unsuitable material or excessively loose
or porous soils from below the pipe cradle excavation bottom. The Geotechnical Engineer
should be called on to observe all pipe support subgrades prior to backfilling to assure that
competent foundation materials have been exposed.

It is essential that the side slopes of the repair section be laid back for safety as well as to
allow compaction equipment to thoroughly compact Embankment Fill at the new fill-existing
embankment interface. In this regard, the work area should be benched level and the side
sfopes gr:aded to a maximum slope ol 2H:1Y, or flatter if necessary for safety.

Fill used to reconstruct the dam embankment around the spillway pipe (Embankment Fill)

should consist of an inorganic soil material classified as SC, CL, or CH containing at least
40o/o fines (Silt and Clay). Maximum rock size should be limited to 6 inches. Any
ooncentrations of rock material which impede compaction of the fill or which create void space
in the fill should be removed. Silty Sands (SM and SP-SM) as well as clean Sands (SP) are
not suitable for use in the dam embankment. In this regard, we re@mmend that material
excavated from the existing dam not be reused in the repair section. Materials which are
suitable as Embankment Fill will require importation from off-site sources or bonowing from
suitrable on-site sources, if available. No investigation of the suitability or location of potential

on-site bonow materials has been performed as part of this study. The Geotechnical Engineer
should be called on to evaluate materials proposed for use as Embankment Fill to assure they
are suitable.

All Embankment Fill should be placed in maximum 8-inch loose lifts (4 inches for light
compaction equipment) and moisture conditioned to within +l- 3o/o of the soil's optimum
moisture content prior to ompaction. Compaction should be accomplished using sheepsfoot
and, if ne@ssary, smooth drum rollers until a minimum density of 95% of the soil's Stiandard
Proctor maximum dry density (ASTM D698) is achieved. Care should be exercised to achieve
thorough compaction around structures using hand tampers. Thin fill lifts and hand tampers
should be used against the sides of the pipe and around the anti-seep collar to assure that the

fill is adequately compacted. The side slopes of the repair section are to be sloped at2H:1V or
flatter. The purpose of this is to allow compaction equipment to roll from fill area to slope and
compact within the transition zone between the two. A qualified Soils Technician under the
direction of a Geotechnical Engineer should be called on to provide compaction testing during
the fill placement to assure that the minimum compaction requirements are being met. At least
1 test per per lift should be performed.

3.

4.



Stonehouse Elementary School BMP Spillway Repair
ECS Project No. 07:10665
Page 7

6. Dam maintenance is an essential requirement for assuring that dams perform as intended
over time. The embankment should be periodically inspected for indications of seepage and
erosion. Trees and brush should be removed from the embankment and should be kept from
growing on the embankment, heavy grass growttr should be maintrained, and animal bunows
should be filled. Pipes should be inspected for indications of leakage or for the presence of
sediment, which might indicate leakage. lf deterioration which might compromise the
performance or safety of the dam is observed, a qualified Geotechnical Engineer should be
called on to assist in the repair.

Closing

We appreciate the opportunity to be of service to you on this project. Should you have questions

conceming this investigation, or if we can provide construction testing and inspection seryices,
please contact our office.

Respectfully,

ECS Mid-Atlantic, LLC

4dtuM 4/th"{ {._&il
Robert C. Moss, lll, P.E.
Principal Engineer

Enclosures: Boring Location Diagram
Soil Boring Logs
Unified Soil Classification System and

Reference Notes for Boring Logs
Summary of Laboratory Test Data

Copies: (1) Client via email IBMoses@iames-citv.va.us ]

Projectd20 1 O/geotech/1 0665.doc

MichaelJ. Galli, P. E.

VP, Branch Manager

L
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ENCLOSURES

l. Boring Location Diagram

ll. Soil Boring Logs

lll. Unified Soil Classification Svstem and
Reference Notes for Boiing Logs

lV. Summary of Laboratory Test Data



Enclosure I

Boring Location Diagram



Enclosure I

Boring Location Diagram

Stonehouse Elementary School BMP Spillway Repair
James City Gounty, Virginia

ECS Mid-Atlantic, LLC Project No. 07:10665



Enclosure ll

Soil Boring Logs
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FILL - Silty Fine SAND, Troce
Cloy Pockets, Lighl ond Dork
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Silty Flne SAND, Light Groy ond
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Dense, (SM)
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FILL - Silty Fine SAND, Troce
Orgonics, Light Groy ond Dork
Groy, Moisl, 

-Medlum 
Dense, (SM)

FILL - Sllty CLAY, Wilh Seoms
of Cloyey Fine SAND, Lighf
Brown ond Llght Groy, Molsl,
Very Sliff, (CLISC)

FILL - Silty Flne SAND, Troce
Cloy Pockels, Lighl Groy,
Moist, Medium Dcnss, (SM

FILL - Silfy Fine SAND, Groy
ond Llght Groy, Molst, Medlum
Dcnsc, (SM)
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Fine SAND, Troce Sill,
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Troce Cloy, 0ronge ond Brown,
Molst, Medlum DCnse, (SM)
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Enclosure lll

Unified Soil Glassification System and
Reference Notes for Boring Logs



uNfFrED SOIL CLASSIFICATION SYSTEM (ASTM D-24871

Major Divisions
Group

Svmbols
Typical Names Laboratory Classification Criteria

c
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v
q

.s
U,
cc
cz

'6q
@,

EI
(!c
?g6:oc
8!og

E

c

=c

C

c
c

.;

€e'
E'a
gB

- F'6
E81
Eb9'F F.E
sg
g-E

€egba
to-E=E
o=6-

GW

Well-graded gravels, gravel-
sand mixtures, little or no
fines Poo

E'
0)
.c
E
?
o,o
(o
oo
o
N'6
o>!HtgR c

;: €.HF ts
I.C ED
-E? CEb :=

EE g

s E bBH
Se r,aE
5g E8;
EE daE
gsE=r
EgEH[=
ggHEE$

g**Eg$i

Cu = Doo/Dro greater than 4
C" = (Dso)'(DroxDeo) between 1 and 3

GP

Poorly graded gravels,
gravel-sand mixtures, little or
no fines

Not meeting all gradation requirements for GW

b
o-eoi

€ra
* €.E
;B6*g

GM"

d

u

Silty gravels, gravel-sand
mixtures

Atterberg limits below ?" line
or P.l. less than 4

Above "A' line with P.l.
between4andTare
borderline cases requiring
use of dual symbols

GC

Clayey gravels, gravel-sand-
clay mixtures

Afterberg limits below "A" line
or P.l. less than 7

.!)

o0)
EHcQ
ug,8o

Po^
Fbz

EE
Egra6
7'E
oa
3

8e
FEa
Ffi€
ov

sw
Well-graded sands, gravelly
sands. little or no fines

C, = Do/qro greater than 6
C" = (Dso)'(DroxDoo) between 1 and 3

SP

Poorly graded sands, gravelly
sands. little or no fines

Not meeting all gradation requirements for SW

o
aE
9d
IEE
-(!^

E* E
o (!lF!'6hg(/) &

sM"

d

u

Silty sands, sand-silt mixtures Atterberg limits above '4" line
or P.l. less than 4

Limits plotting in CL-ML
zone with P.l. between 4
and 7 are borderline
cases requiring use of
dual symbols

sc
Clayey sands, sand-clay
mixtures

Atterberg limits above ?' line
with P.l. greater than 7

I
.g
U,

cc(\
c
2
c(

e5
33
o(OE
.=g

E.g9r-,t. (
,=cLi

E

(l
I
at
t
c
c

(5
oE7o
-@octsIa
E.E -
Zp..6,-' c,

3

ML

Inorganic silts and very fine
sands, rock flour, silty or
clayey fine sands, or clayey
silts with sliqht plasticitv

Plasticity Chart

60

50

640

.F 30

.9

E, 20

l0

0

0 l0 20 30 40 50 60 70 80 90 100

LiquidLimit

'A line

CH

CL

lH ar OH

7 lLu OL

CL

lnorganic clays of low to
medium plasticity, gravelly
clays, sandy clays

OL
Organic silts and organic silty
clays of low plasticity

c
.5
E

Eh(s6
oc)
s b,aEE.
o.=
6g

.Et'J

MH

Inorganic silts, micaceous or
diatomaceous fine sandy or
silty soils, elastic silts

CH

Inorganic clays of high
plasticity, fat clays

OH

Organic clays of medium to
high plasticity, organic silts

.>': .
F$E-o

Pt

Peat and other highly organic
soils

' Division of GM and SM groups into subdivisions of d and u are for roads and airfields only. Subdivision is based on Atterberg limits; suffix d used when
L.L. is 28 or less and the P.l. is 6 or less; the suffix u used when L.L. is greater than 28.
o Borderline classifications, used for soils possessing characteristics of two groups, are designated by c,ombinations of group symbols. For example:
GW-GC,well-graded gravel-.sand mixture with clay binder. (From Winterkom and Fang. 1975)



REFERENCE NOTES FOR BORING LOGS

Drilling Sampling Symbols:

SS Split Spoon Sampler
RC Rock Core, NX, BX, AX
DC Dutch Cone Penetrometer
BS Bulk Sample of Cuttings
HAS Hollow Stem Auger

ST Shelby Tube Sampler
PM Pressuremeter
RD Rock Bit Drilling
PA Power Auger (no sample)
WS Wash sample

Correlation of Penetration Resistances to Soil Properties:
Standard Penetration (blows/ft) refers to the blows per foot ol a 140lb. hammer falling 30
inches on a 2-inch OD split-spoon sampler, as specified in ASTM D-1586. The blow count
is commonly refened to as the N value.

A. Non-Cohesive Soils (Silt, Sand Graveland Gombinations)

il. Water Level Measurement Symbols:

WL Water Level BCR Before Casing RemovalDCl Dry Cave-ln
WS While Sampling ACR After Casing Removal WCI Wet Cave-ln
WD While Drilling V Existing Groundwater Level V Est. Seasonal High GWT

The water levels are those levels actually measured in the borehole at the times indicated by the
symbol. The measurements are relatively reliable when augering, without adding fluids, in a granular
soil. In clay and plastic silts, the accurate determination of water levels may require several days for
the water level to stabilize. In such cases, additional methods of measurement are generally applied.

Relative Properties
Under 4 blows/ft Very Loose Adjective Form 12o/o to 49o/o

4 to 10 blows/ft Loose With Soh to 12o/o

11 to 30 blows/ft Medium Dense
31 to 50 blows/ft Dense
Over 51 blows/ft Very Dense

Boulders
Cobbles
Gravel Coarse

Medium
Fine

Sand Coarse
Medium
Fine

Silt and

Particle Size ldentification
8 inches or larger
3 to 8 inches
1 to 3 inches
lzto l inch
%toTzinch
2.00 mm to%inch (dia. of lead pencil)
O.42lo 2.00 mm (dia. of broom straw)
O.074 to 0.42mm (dia. of human hair)
0.0 to 0.074 mm (oarticles cannot be seen

B. Cohesive Soils (Clay, Silt, and Gombinations)

Blows/ft

Under 2
2to 4
5to8
9to15
16 to 30
Over 30

Consistency

Very Soft
Soft

Medium Stiff
stiff

Very Stiff
Hard

Comp. Strength
O, (fs,

Under 0.25
0.25-0.49
0.50-0.99
1.00-1.99
2.00-3.00
Over 4.00

Degree of
Plasticity

None to slight
Slight

Medium
High to Very High

Plasticity
lndex

0-4
5-7
I -22

Over 22



Enclosure lV

Summary of Laboratory Test Data

Stonehouse Elementary School BMP Spillway Repair
James Gity Gounty, Virginia

ECS Mid-Atlantic, LLC Project No.07:10665

Boring
No.

Sample
No.

Sample
Depth

(ft)

Natural
Moisture
Content

(o/.1

Silt or
Glay

Content
(/"1

Unified Soil
Classification

B-1 s-3 4-6 16.6 47.6 SM.SC

B-1 s-4 6-8 11.0 23.1 SM

B-1 s-5 8-10 13.3 29.9 SM

B-2 s-3 4-6 10.1 21.1 SM

B-2 s-4 6-8 13.8 27.1 SM
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STORM WATER NARRATIVE
(,1,/ g elg;q

PROJECT DESCRIPTION
This project involves the conversion of an existing dry pond into a constructed wetlands

BMP at Stonehouse Elementarv.

EXISTING SITE CONDITIONS
The existing site is a dry pond located in the northern comer of the Stonehouse

Elementary School property.

ADJACENT PROPERTIES
The project is bordered on the northeast and northwest by wooded areas, on the
southwest by grass field, and on the south by the school parking lot.

soILs
The project area consists of 11C-Craven-Uchee complex and l98 Kempsville-Emporia
Fine Sandy Loam with slopes ranging from2 to 50 percent.

CRITICAL EROSION AREAS
There are areas of 25Yo slope impacts in this project. These amount to 0.166 acres or
25.9% of the total disturbed area.

STORIVTWATER MANAGEMENT & WATER QUALITY
Stormwater Management and water quality will be attained for this project through the
use of the proposed Constructed Wetlands. The constructed wetlands consist of forebays
at the locations of incoming pipes, deep pools that will remain wet, and the normal pool
volume. Sizing of the facility is based on the Treatnent Volume of 12,894 cubic feet.

Of this volume, deep pool should provide 25yo (3,224 cubic feet) and the normal pool
should provide 50o/o (6,447 cubic feet). According to the Virginia DCR Stormwater
Design Specification No. 13, deep pools consist of the deep wet pool, micropool, and

forebay areas.

The proposed wetlands will provide 11,538 cubic feet of total treatment volume. The
deep pools have a volume of 3,165 cubic feet. The normal pool includes the volume
provided under elevation 83.22 which totals 5,120 cubic feet.

The channel protection volume required for the drainage area to the pond is20,720 cubic , , .Ql
feet. The channel protection volume provided is24,609 cubic feet at the riser elevation 'v'
of 85.26. An emergency spillway is provided at elevation 87.00 which will be utilized
during 10O-year storm events.

Rip-rap outlet protection is provided at both the outfalls of the incoming pipes in the
proposed wetlands. It is also provided at the outfall of the proposed storm system.



RESULTS & CONCLUSIONS
Due to the constraints of the existing pond design full compliance with the DCR technical
specifications for a constructed wetlands can not be achieved. Specifically the I year Channel

Protection Volume is provided, but at a depth greater than the 1 foot recommended. All other
requirements regarding volume to be provided in the wet pool and extended detention volume are

provided. Based on this analysis the new facility will have a higher pollutant removal effrciency
as a constructed wetlands than the existing dry extended detention facility located on site.

Therefore this facility as designed will improve the water quality benefits from the site, and

maintain the water quantity controls consistent with the original facility.

liu''""r
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CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION
FOR Existing Pond

2AFeb11

PRE-OEVELOPMENT CONOITIONS TO POINT OF CONCERN
A. Pre-Development Drainage Area to Poinl of Concem =
B. Pre.development Land Us€, Soil Classitication and Calculation of Composil€ Curve Numbef

Soil Tvpe Soil Hvdrolooic Grouo

. r T.3lrAcres

Curve
Neaol Number

Land Use lor Land Adiusted
(in Acres) Use (CN) (CN)

1)

2)
3)
4)
5)
6)
7)

Cirnpoolb B/C S'olit
lrpaVorc Corret r,, 

,,

Totals =
Comoosite CN =

Pre-Development Time of Concentration Calculationg
1) Overland Flo\iv (maximum 300 teet)

Surtac€ description (table +7)
Manning's roughness @effcient., n (tabl€ $7)
Lengh of overland ilo$/, L
2-yea( 2+how .ainfall, P2
Average slops of ovorland flow , g

Tmvel time, Tt = (0.007'(n'L)^0.8)(P2^0.5's^0.4)

2) Shallo,v @ncentrated lloy\, (maximum 300 feet)
Surfa€ descripdon, paved or unpaved
Lenglh of shallow concanlrated llow, L
Averaga slope of shallil @ncentrated flil, s

Average velocity, v
Traveltime, Tt = U(36O0!)

3) Channel or Pipe Flw
Lenglh of channel fo\,v, L
Average velcity of channel llow, v
Traveltime, Tt = U(3600!)

Total Time of Conenlration =

C . Openspace(Gitod)
N/A lmpervlourCover

a.s : ,,,, 74 340
2.8 ;,'::. 98 274

:,'.,,'::,1 o o

.::: 'i 0 0

,.,: o o
:,rjoo

l:.' .,1, ,.1. o o

7.39 614
83

D€nrcArari6, ,, : :'l -

o.24
,' 5o:reet
3.0 inches

0.0} fmt per foot
0.11 hours

unpaved r

300r Feal
0.02i feet per toot

1.0i feet per second
0.08 hours

,: r'r 556lFeet
i, : : l.5;teeipersecond

0.10 hours

0.29 hours
18 minutes

E 3 /()/I / "Ptr /,r/('/1/ a( {e

Ql'i 39;+c -- Z;, 4 K/ t 1=

8 / Q/ /i'yt,'/n1y'(:t"'L,a(re

ft,, H r"'7 /) r'o'/nr/vt/" /r t/^ <: o t' t J

, j J'^ur 
^''ofl' I L

',*lt) t 
,'o ,,n

"''r"" | /

Page 1
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Projed:
Project No.:

Subjecl:

Stonehouse Dam

w0119-04
1 yr-24 hr Drawdown Calculatlon

GVC / REC

Kerplunk Method
Oate:

Calculated By:

Channel Protectlon Volume:

Dralnage Area
Runoff Gurve No.

l-Yr, 2&HrStorm Volume

= 7.39 Acres

=83
= 2.8 lnches ,

Dlrpct Runoff (From TR55 Equatlons 2-3 &241
Q = 1.29 inches

Channel Protectlon Vdume = DA x Q x 60% (Virginla Stormwater tanagment Handbook section 5-6.2 - Method 2)

Vcp = 5.7't Acln = 20,720 cublc feet

Determine Volume of Pond by Contour (startlng at invert of low flow orilice):
Sum

Incnmental Area Volume Volume Volume
Elevation Depth (sq.ftJ (cu. ft.) (cu. yd.) (cu. ft )

S"PJ

Sum Incrsmental Incremental Incremental
Volume Avg Headl Avg Flowr Drawdown
(cu. yd.) (fesq (feet) Tlmer (hrs)

I
I
I
I
I
t
t
t
I
I
I
I
t
I
I
I
I
I
I

87.0

7,787 4,678

8,236

9,151

10,106

11,2U11,973

1.0 14,395 13,1U

0.0

Elevatlon of Low Flow Orlflce lnvert
Efevatfon ol l-yr,24-hr Storage Volume
Slze of Orlflce

Total Average Drawdown Tlme

= 82.22 feot
84.85 feet
3.00 lnches I

. "lhott1 t g\\-

10.68

9.01

0.36

26.05

NOTE: MAINTAINING EXISTING
LOW FLOW OR|F|CE S|ZE

173

478

817

173

305

339

371

118

488

9,617

10,595

0.0

0.8

1.0

1.0

1.0

1.0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

56,638

56,638

56,638

0.0

0.0

0.0

4,678

12,911

22,oil

32,170

43,4il

56,638

56,638

I,l9l

1,609

2,098

2,09E

2,098

2,098

2,098

0.39 0.12

1.28 0.25

2.21 0.34

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

Total 56,638 2,098

r Inctpmental value computed from Channel Protgctlon Volume Etevatlon

Page 1 of 1



I Hyd rog raph Rgtu rn Pgriod 
Sg,F,"Ep,*raphs Extension rorAutocABo civir3Do 2012 by Autodesk, rnc. ve
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Hyd.

No.

Hydrograph
type

(orlgln)

Inflow
hyd(s)

Peak Outflow (cfs) Hydrograph
Descrlptlon

1-yr 2-yr 3-yr 5-yr l0-yr 2$yr 50-yr 100-yr

I

2

4

SCS Runoff

Reservoir

Reservoir

1

'l

10.95

0.634

0.382

15.93

1.425

1.451

33.23

15.81

16.47

50.07

41.50

42.29

Existing Drainage Area

Existing Pond Routed

Route 3 orifce

Proj. fi le: W1 01 1 9-E-04_Existing Pond and Proposed Wetlands-REVISED. )0EE'tDOitS0pt^7, 20 1 3



I Hydrograph summary RgpgrrfiflowHydrosraphsExtensionforAutocABocivit3Do2012byAutodesk,tnc.ve
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Hyd.

No.

Hydrograph
type

(orlgln)

Peak
flow
(cfs)

Tlme
Interyal
(mln)

Time to
Peak
(mln)

Hvd.
volume
(cuft)

lnflow
hyd(s)

Maximum
rlevatlon

(ft)

Total
strge used

(cuft)

Hydrograph
Descrlptlon

1

2

4

SCS Runoff

Reservoir

Reservoir

10.95

0.634

0.382

2

2

2

724

838

962

34,533

34,496

34,489

1

1

84.67

84.96

24,oil

26,771

Existing Drainage Area

Existing Pond Routed

Route 3 orifce

W1 01 1 9-E-04_Existing Pond and Proposr 3tl@ay,00 17,2013



Hydrograph Report
Hydraflow Hydrographs Extension forAutoCAD@ Civil 3D@ 2012 by Autodesk' Inc. v9

Hyd. No. 1

Existing Drainage Area

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Monday, 00 17,2013

= SCS Runoff
= lyrs
= 2min
= 7.390 ac
= 0.0%

= 2.80 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 10.95 cfs
= 724 min
= 34,533 cuft
=83
= Oft
= 18.00 min

= TYPe ll

= 484

Existing Drainage Area
Hyd.No.1-1Yeara (cfs)

'12.00

10.00

8.00

I
I
t
I
I
I
I
I
I
I
I
t
I
I
t
I
I
I
I

6.00

4.00

2.00

1080 1200 1320 1440 1560

Time (min)

0.00



Hydrograph Report
Hydraflow Hydrographs Extension forAutoCAD@ Civil 3DO 2012 by Autodesk, Inc. v9

Hyd. No. 2
Existing Pond Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Monday, 00 17,2013

= Reservoir
= lyrs
= 2min
= I - Existing Drainage Area
= Existing Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

0.634 cfs
838 min
34,496 cuft
84.67 ft
24,054 cuft

I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I

a (cfs)

12.00

10.00

8.00

Storage fndication method used. Wet pond routing starl elevation = 82.20ft.

Existing Pond Routed
Hyd. No.2-1Year

0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640

- 
Hyd No. 2 

- 
Hyd No. 1 tl|till Total storage used = 24,054 cuft

a (cfs)

12.00

10.00

6.00

2.00

0.00
2880

Time (min)

8.00

6.00

4.00

2.00

0.00

4.00

I

-/
I



I Pond Report
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Hydraflow Hydrographs Extension forAutoCAD@ Civil 3BD 2012 by Autodesk, Inc. v9

Pond No.1 - Existing Pond

Pond Data
Contoure -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 78.72ft

Stage / Storage Table

Monday, 00 17,2013

Stage (ft)

0.00
1.00
2.00
3.00
3.28
4.28
5.28
6.28
7.28
8.28
9.28

Elevatlon (ft)

78.72
79.72
80.72
81.72
82.00
83.00
84.00
85.00
86.00
87.00
88.00

304
719

1,235
1,851
4,209
7,787
8,684
9,617

10,595
't 1,973
14,395

0
497
965

't,532
826

5,906
8,231
9,146

10,101
't1,276
13,164

0
497

1,462
2,995
3,821
9,727

17,958
27,103
37,2U
48,480
61,U4

Contour area (sgft) Incr. Storage (cuft) Total storage (cuft)

0.00
0.00
0
0.00
0.00
nle
nla
0.60
No

t
I
I
I

Culvert I Orifice Structures

tAl
Rlse (ln) = 24.00

Span (fn) = 24.00

No. Barrels = |
Invert El. (ft) = 79.06

Length (ft} = 49.00

Slope (%) = 3.63

N-Value = .013

Oriflce Coeff. = 0.60

Muftl€tage = nla

tBl tcl
4.00 0.00
4.00 0.00
10
82.22 0.00
0.00 0.00
0.00 0.00
.013 .013

0.60 0.60
Yes No

lPrfRsrl

Weir Structures

IAI

Grest Len (ft) = 2.00

Crcst El. (ft) = 85.26

Welr Coeff. = 3.33

Welr Type = Rect

Multl€tage = Yes

lBl tcl tDI

15.00 0.00 0.00
87.00 0.00 0.00

2.60 3.33 3.33
Broad

No No No

Exfil.(in/hr)
TWElev. (ft)

= 0.000 (by Gontour)

= 0.00

I
I
I
I
I
I
t
I
I

Note: Culveruoritico outflows ar€ analyzod und6r Inlot (b) and outlet (oc) control. Vyeir risgr3 chock€d fol oritice conditlms (ic) and submerg6nco (s).

Stage I DischargeStage (ft)

10.00

6.00

4.00

2.00

8.00

Elev (ft)

88.72

86.72

u.72

82.72

80.72

' 78.72
77.00

0.00
0.00 7.00

- 

fst3l Q

-/
/t-

(

14.00 21.0O 35.00 42.00 49.00 56.00 70.00

Discharge (cfs)



Hydrograph Report
Hydraflow Hydrographs Extension forAutoCAD@ Givil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 4
Route 3 orifce

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Monday,00 17, 2013

= Reservoir
= lyrs
= 2min
= I - Existing Drainage Area
= 3 orifice

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

0.382 cfs
962 min
34,489 cufi
84.96 ft
26,771 cuft

t
I
I
I
I
I
I
I
t
t
I
I
I
I
I
I
I
I
I

Storage f ndication method used. Wet pond routing starl elevation = 82.20ft.

Route 3 orifce
Hyd. No.4-1Year

0 360 720 1080 1440 1800 2160 2520 2880 3240 3600 3960

- 
Hyd No. 4 

- 
Hyd No. 1 ffl Il I fi Total storage used = 26,771 cuft

a (cfs)

12.00

10.00

6.00

a (cfs)

12.00

8.00

10.00

8.00

6.00

4320

Time (min)

4.00

2.00

4.00

2.00

0.00,a
\

0.00



T Pond Report

I
I
t
I
I

Hydraflow Hydrographs Extension for AutoCABO Civil 3BO 2012 by Autodesk' Inc. v9

PondNo.2- 3orifice
Pond Data
Contours {Jserdefined contour areas, Conic method used for volume calculation. Begining Elevation =78.72ft

Stage / Storage Table
Contourarea (sqft) Incr. Storage (cuft) Total storage (cuft)

Monday, 0O 17,2013

Stage (ft)

0.00
1.00
2.OO
3.00
3.28
4.28
5.28
6.28
7.28
8.28
9.28

Elevatlon (ft)

78.72
79.72
80.72
81.72
82.00
83.00
84.00
85.00
86.00
87.00
88.00

0
497
965

1,532
826

5,906
8,231
9,146

10,101
11,276
13,164

0
497

1,462
2,995
3,821
9,727

17,958
27,103
37,2U
48,480
6't,644

304
719

1,235
1,851
4,209
7,787
8,684
9,617

10,595
'11,973
14,395

I
I
I
I

Gulvert / Orifice Structures

tAl

Rlse (ln) = 24.00

Span (fn) = 24.00

No. Banelg = 'l

Inveil El. (ft) = 79.06

Length (ft) = 49.00

Slope (%l = 3.63

N-Value = .013

Orlflce Coefi. = 0.60

Muftf€tage = nla

tBl tcl
3.00 0.00
3.00 0.00

10
82.22 0.00

0.00 0.00
0.00 0.00
.013 .013

0.60 0.60
Yes No

[PrfRsrl

0.00
0.00
0

0.00
0.00
nla
nle
0.60
No

Exfil.(ln/hrl
TWElev. (ft)

Weir Structures

tAl
Crcst Len (ft) = 2'fl)
Crcst El. (ft) = 85.26

WelrCoefi. = 3.33

WelrType = Recl

Multl€tagp = Yes

tBl tcl tDl

15.00 0.00 0.00

87.00 0.00 0.00

2.60 3.33 3.33

Broad

No No No

= 0.000 (by Contour)

= 0.00

I
I
I
I
I
I
I
I
I

Noto: Culvsruorifico outflow3 are analyzod underInkn (ic) and outlot (oc) conttol. !r{oi. rE€€ cftecked fol orifico condition! (ic) and eubmergence (s)'

Stage I DischargeStage (ft)

10.00

8.00

2.00

6.00

4.00

Elev (ft)

88.72

86.72

84.72

82.72

80.72

78.72
70.00

Discharge (cfs)
0.00 7.00

- 

fs[6[ Q

-/a

0.00
14.00 21.00 28.00 35.00 42.00 49.00 56.00



Hydrograph Summary Rgpgr[tflowHydrosraphsExtensionrorAutocADocivir3DrD20l2byAutodesk,rnc.ve

Hyd.
No.

Hydrograph
tYPe

(orlgln)

Peak
flow
(cfs)

Tlme
lnterval
(mln)

Ilme to
Peak

lmln)

Hvd.
volume
(cuft)

lnflow
hyd(sl

Maximum
elevatlon

(ft)

Total
strge used

(cuft)

Hydrograph
Descrlptlon

1

2

4

SCS Runoff

Reservoir

Reservoir

15.93

1.425

1.451

2

2

2

724

782

780

49,857

45,820

49,813

1

1

85.48

85.55

31,929

32,615

Existing Drainage Area

Existing Pond Routed

Route 3 orifce

W1 01 1 9-E-04_Existing Pond and Proposr 3lSrday, 0017,2013



Hydrograph Report
Hydraflow Hydrographs Extension forAutoCAD0 Civil 3O@ 2012 by Autodesk' Inc. v9

Hyd. No. I
Existing Drainage Area

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Monday, 0017, 20'13

= SCS Runoff
= 2yrs
= 2min
= 7.390 ac
= 0.0%

= 3.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 15.93 cfs
= 724 min
= 49,857 cuft
=83
= Ofi
= 18.00 min

= TYPe ll
= 484

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

A (cfs)

18.00

15.00

12.00

9.00

Existing Drainage Area
Hyd. No. 1-2Year a (cfs)

18.00

15.00

'12.o0

6.00

1080 1200 1320 1440 1560

Time (min)

9.00

6.00

3.00 3.00

0.00

0 120 240

- 
Hyd No.1

480

I \

-/0.00



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADO Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 2

Existing Pond Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Monday, 00 17,2013

Reservoir
2 yrs
2 min
1 - Existing Drainage Area
Existing Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

1.425 cfs
782 min
49,820 cuft
85.48 ft
31,929 cuft

I
I
I
t
l
t
I
I
t
I
t
I
t
I
I
I
I
t
I

a (cfs)

18.00

Storage Indication method used. Wet pond routing start elevation = 82.20ft.

Existing Pond Routed
Hyd. No.2-2Year

15.00

12.00

9.00

3.00

\t\=
0 240 480 720 960 1200 1440 1680 1920 2160 2400

- 
Hyd No. 2 

- 
Hyd No. 1 |||{ LL| Total storage used = 31,929 cuft

a (cfs)

18.00

6.006.00

3.00

15.00

12.O0

9.00

0.00
2640

Time (min)

0.00



Hydrograph Report
Hydraflor Hydrographs Extension forAutoCADO Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 4
Route 3 orifce

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Monday, 0017,2013

= Reservoir
= 2yrs
= 2min
= 'l - Existing Drainage Area
= 3 orifice

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 1.451 cfs
= 780 min
= 49,813 cuft
= 85.55 ft
= 32,615 cuft

t
t
I
I
I
I
I
t
I
I
I
I
I
t
t
t
t
I
t

a (cfs)

18.00

Storage Indication method used. Wet pond routing starl elevation = 82.20 ft.

Route 3 orifce
Hyd. No. 4 -2Year

15.00

12.00

\t\
0 360 720 1080 1440 1800 2160 2520 2880 3240

- 
flyd ltls. { 

- 
Hyd No. 1 Ff flTlr Totalstorage used = 32,615 cuft

Q (cts)

18.00

9.00

6.00

3.00

0.000.00

15.00

12.00

6.00

3.00

3600

Time (min)

9.00



I
I
t
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

HydfOgfaph SUmmary RgpgrltflowHydrosraphsExtensionrorAutocADocivir3B02012byAutodesk,rnc.ve

Hyd.
No.

Hydrograph
tYPe

(orlgln)

Peak

llow

lcfs)

Tlme
lnterval
(mln)

Ilme to
Peak

lmln)

Hvd.
volume
(cuft)

lnflow
hyd(s)

Maximum
elevatlon

(ft)

Total
strge used

(cuft)

Hydrograph
Descrlptlon

1

2

4

SCS Runoff

Reservoir

Reservoir

33.23

15.81

16.47

2

2

2

724

738

736

104,785

104,748

104,740

1

1

86.98

87.03

48,155

48,824

Existing DrainageArea

Existing Pond Routed

Route 3 orifce

W101 19-E-04_Existing Pond and Propos, d RUhtffi erbEvl I EB{}s -28 -20 Stf$rday, 00 17,2013



Hydrograph Report
Hydraflow Hydrographs Extension forAutoCADO Civil 3D@ 2012 by Autodesk, lnc. v9

Hyd.No. I
Existing Drainage Area

Monday, 00 17,2013

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 10 yrs
= 2min
= 7.390 ac
= 0.0%

= 5.80 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 33.23 cfs
= 724 min
= 104,785 cuft
=83
= Oft
= 18.00 min

= TYPe ll
= 484

5.00

0.00

t
I
I
I
I
I
I
I
I
I
I
I
t
t
I
I
I
I
I

a (cfs)

35.00

30.00

25.00

20.00

15.00

10.00

5.00

Existing Drainage Area
Hyd. No.1 - 10Year Q (cfs)

35.00

) 120 240

- 
Hyd No. 1

30.00

25.00

20.00

15.00

10.00

0.00
1440 1560

Time (min)

I
I I
, \t \

-/

1080 1200 1320



Hydrograph Report
Hydraflow Hydrographs Extension forAutoCAD@ Civil 3DtO 2012 by Autodesk' Inc. v9

Hyd. No. 2

Existing Pond Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 10 yrs

= 2min
= I - Existing Drainage Area
= Existing Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Monday, 00 17, 2013

= 15.81 cfs
= 738 min

= 104,748 cuft
= 86.98 ft
= 48,155 cuft

I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Storage lndication method used. Wet pond routing start elevation = 82.20ft'

a (cfs)

35.00

30.00

25.00

20.00

15.00

10.00

0 240 480

- 
Hyd No.2

Existing Pond Routed
Hyd. No.2-10Year

720 960 1200 1440 1680 1920 2160

- 
fiyd ttle. I ti I I Lll Totalstorage used = 48,155 cuft

Q (cfs)

35.00

5.00

30.00

25.00

20.00

15.00

10.00

5.00

0.00
2400

Time (min)

\\
-a \-

0.00



Hydrograph Report
Hydraflow Hydrographs Extension forAutocAoo civil 3BD 2012 by Autodesk, Inc. v9

Hyd. No. 4

Route 3 orifce

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 10 yrs
= 2min
= 'l - Existing Drainage Area
= 3 orifice

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Monday, 00 17,2013

= 16.47 cfs
= 736 min
= 1Q4,740 cuft
= 87.03 ft
= 48,824 cuft

I
t
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I

a (cfs)

35.00

30.00

25.00

15.00

10.00

Storage fndication method used. Wet pond routing start elevation = 82.2Oft.

Route 3 orifce
Hyd. No.4-10Year

o 240 480 720 960 1200 1440 1680 1920 2160 2400 2640

- 
Hyd No. 4 

- 
Hyd No. 1 ||Ll,Lll, Totial storage used = 48,824 cuft

a (cfs)

35.00

5.00

0.00

30.00

25.O0

20.00

15.00

10.00

5.00

2880

Time (min)

0.00

lt
N\r

\i



I
t HydfOgfaph SUmmary RgpgrffflowHydrosraphsExrensionrorAurocAD@civit3Bo20l2byAurodesk,tnc.ve

I

I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
t

Hyd.
No.

flydrograph
tYPe

(orlgln)

Peak
llow
(cfg)

Time
lnterual
(mln)

Tlme to
Peak
(mln)

Hvd.
volume
(cuft)

lnflow
hyd(s)

Maxlmum
elevatlon

(fr)

Total
strge used

(cuft)

Hydrograph
Descriptlon

1

2

4

SCS Runoff

Reservoir

Reservoir

50.07

41.50

42.29

2

2

2

724

730

730

160,348

160,312

160,303

1

1

87.58

87.60

56,066

56,333

Existing Drainage Area

Existing Pond Routed

Route 3 orifce

Wl 01 1 9-E-04-Existing Pond and Propost d RHhlffi erffi )llSE Ydfi' 28-20 3tffiday,00 17,2013



Hydrograph RePort
Hydraflor Hydrographs Extension forAutocADO Civil 380 2012 by Autodesk, Inc. v9

Hyd. No. I
Existing Drainage Area

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Monday, 00 17, 2013

= SCS Runoff
= 100 yrs

= 2min
= 7.390 ac
= 0.0 o/o

= 8.00 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 50.07 cfs

= 724 min
= 160,348 cuft
=83
= Oft
= 18.00 min

= TYPe ll
= 484

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

a (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

Existing Drainage Area
Hyd. No. 1 - 100 Year

Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

1440 1560

Time (min)

0.00
0.00

0 120

I \
,/ \

- 
Hyd frls.'l

1080 1200 1320



Hydrograph Report
Hydraflow Hydrographs Extension forAutoCAD@ Civil 3DO 2012 by Autodesk' Inc. v9

Hyd. No. 2

Existing Pond Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 100 yrs
= 2min
= 'l - Existing Drainage Area
= Existing Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Monday, 00 17,2013

= 41.50 cfs
= 730 min

= 160,312 cuft
= 87.58 ft
= 56,066 cuft

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

a (cfs)

60.00

Storage tndication method used. Wet pond routing start elevation = 82.20ft.

Existing Pond Routed
Hyd. No. 2 - 100 Year

50.00

30.00

20.00

10.00

\
.f \-

a (cfs)

60.00

50.00

30.00

20.00

10.00

2160

Time (min)

40.00

0.00 0.00

0 240 480

Hyd No.2 
-

720 960 1200 1440 1680 1920

Hyd No. 1 ll | | lll r Totalstorage used = 56,066 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCADD Civil 3D@ 2012 by Autodesk, Inc. v9

Hyd. No. 4

Route 3 orifce

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Reservoir
100 yrs
2 min
1 - Existing Drainage Area
3 orifice

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Monday, 00 17,2013

= 42.29 cfs
= 730 min

= 160,303 cuft
= 87.60 ft
= 56,333 cuft

I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I

Q (cfs)

60.00

50.00

40.00

30.00

Storage f ndication method used. Wet pond routing start elevation = 82.20ft.

Route 3 orifce
Hyd. No. 4 .. 100 Year

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

- 
Hyd No. 4 

- 
Hyd No. 1 lll i [|L Total storage used = 56,333 cuft

a (cfs)

60.00

0.00

50.00

40.00

30.00

20.00

10.00

1 560

Time (min)

0.00

ll
ll
It\
\\

-/ \



STONE HOUSE ELEMENTARY - STORMWATER FACILIW
JOB NO. W10119-E-04

DATE: SEPTEMBER 15, 201 1

SUBJECT: ANTI-SEEP COLLAR DESIGN

Poo
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.ts

PIPE LENGTH IN SATURATED ZONE

1992 3.14

Depth of water at principal spillway crest (Y) = 5 ft.
Slope of upstream face of embankment (Zl = 3 :1.

Slope of principal spillway barrel (Sb) = 3.79 olo

Source: USDA-SCS

m-105

Plate 3.l4,Ll
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of collars required = 1
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NUMBER OF ANTI-SEEP COLLARS REQUIRED

Source: USDA-SCS

III - 106

Plate 3;14-12



CONSTJTTI}IC EHGINE ERS

Project:
Project No.:

Stonehouse Dam
widiiS:E:04

Subiect RlPraP Basin
For Gircular Gulvert

Date: 912412012

Calculated By: _

Hydraulic Design of Energy Dissipators for Culverts and Channels

Hydraulic Engineering Circular No. 14, Third Edition

I
I
t
I
t
I
I
I
I
I
t
I
t
I
I
I
I
t
I

U.S. Department of Transportation Federal Administration -

Outfall DescriPtion:

Pipe Diameter (D) or (Wo) =

Flow (Q) =

Tailwater Depth (1W) =

BMP Outfall

-3gFT
40.67 CFS

1.50 FT.

Determine brink dePth (Y"):

o 40.67tKjf-r=tli-F= 7.1e

TW1+ =-i6-= 0.75

yo/D = y FromFigure3.4

yo/D D

Vo = 0.74 x 2.00 = 1.48 FT'

Determine culvert outlet velocity (%):

TW 1.50

T =T = i'oi4

AlDz = .g From Table B.2 where

A = AtD2 x D2 = 0.6231 x

%=Q+A=4Q.7+

Determine Froude number (Fr):

Y"

Fr = vo/ 1@2.2) (yJ lt" = 2.72

YolD =

4.00

2.49

d/D

2.49 SF

{6.3 FT/S

Page 1 ofS



I
r Try d5g / Y" = 0.45 dso = 0.45 x 1.12 = 0.50 FT' or 6'0 lN'

t
Tailwater Parameter, Go

TW/ Y" = 1'50

TW/y" < 0.75

0.75 < TW/ y" < 1.0

1.0 < TW/ y"

Equation 10,2

1.12 = 1.34

Co = 1.4

Co = 4.0 (TWY") - 1'6

= 4.0( 1.34 )-1.6=
Co = 2'4

I
I
I
t h. / v" = 0.86 (dr / y" )'o'tt ( Fr ) - Co Equation 10.1

I
h"/y" = 0.86 ( 0.45 )-u'cc ( 2.72 )- 2.40

t h" / y" = 1.2313

I hs = 1.2s13 x 1.12 = 1.37 FT.
I

Gheck

hs/d* = 2.74

dso/y"= 0.45

t Riorao Basin Size
Length of DissiPator Pool

I L" = 1oX h, = 13.7 FT.

I or L" = ! x Wo = 6.0 FT. Use Larger Value L" = 13.7 FT.

I TotalLength
ILB=15Xh.=20.6FT.
r or LB = !, x Wo = 8.0 FT. Use Larger Value Lr = 20.6 FT.

r Width of Apron
WB = Wo + 2(LB/3) = 15.7 FT.

I Length of Apron

,LA=LB-L5

r = 2o'6 - 13'7 = 6'9 FT'

t
I
I
I Page 2 of 5
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D = dianleter ot pipe. m (ft)
A = area of flow, nr2 (ft:)
R= hyclraulic radius. rn (ft)
Source TJSBR { 1074)

n : f\'lanning's co€fficlent
S = channel botton] snd w€rtet surt{c€ $10$6

a : unrls conv€rston = l-49 for Sl, I for CU
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Table B.2. Unilorm Flow ln Clrcular Sectlons Flowlng Fartly Full

v,'D A.,D: Rt)
tcrOn)

rrflsql
(s0n)

t'InTT:l vrD A'0r R:0
ta0n)

rrieTftr
(cr0n)

rvaEat
0.01 0.00 r3 0.0066 0.0t1007 15 04 0.5 | o.4027 a.2331 0.239 lll42
o02 0 0037 0.0 r 32 0 00031 r 0.57 052 0 4127 0.2562 0.247 04l5
003 0 0069 0.0 l{r7 0.00074 8.56 0.53 0.4227 0 2542 0 255 'r,388

004 0.0 r05 0 0262 0.00 t3s 7.38 0.9 0.4327 4.2621 0.263 'r.3$2

0.05 0.0147 B.AX25 a aD222 6,55 0.55 o.4426 0 2649 o.271 r 336

0.00 0.0 rs2 0.038{f 0.001128 5.95! 0.5.j 0.4526 0.?$76 0.279 1 .:11 |

007 o.0294 0 (}.151 0.fJ04$5 547 057 0 1626 0 270:l 4 287 1 296

U.UU 0.03rr0 0.05 r3 0.00004 Ir.09 0.58 o.4724 0.2728 4.2s5 1"262

00s 0 0378 a.osT5 a.aa7T5 4.76 0.59 o,1822 0.2753 0 303 '1.238

0.10 0.0409 0.063s 0.00-q7 4.49 0.60 0.4tr20 o.277ti o.3r 1 1.215

0. 11 0.0470 0.06s5 0.01 1g 4.25 0.6 I 0.5018 0.2799 0.319 1.192

0. r2 0.o5il4 o"0755 0.0142 4.04 0.$2 0.5il5 0.2421 $.321 t. 'r I0
o13 0.0600 008r3 0 0167 3.8$ 063 o 52t2 a.28/.2 o.335 1 148

0.14 0.0608 0.0871 0.0'rs5 3.69 0.M 0.5308 0.2&62 0.343 1.128

0t5 0.073tl 0.09:tl a fr225 3.$4 0.65 0.5405 0.2988 0 350 I 105

0.16 0.0811 0.0985 0.0257 3.4 | 0.66 0.549'9 0.2900 0.35S t.094

o.t7 0.0885 o.lo42 0.02!r1 3.28 0.67 0.55!14 o.2s't7 0.366 r.064

0. t8 0.096r 0,1097 4.0327 3.t7 0.68 0.56A7 0.2933 0.373 't.q4,t

0tg 0.0 r3gl 0"1 r52 0.03$5 3.06 0 69l o 5780 0 ?-q48 0 380 r.024

020 0. lr8 0 1206 0.0406 2,S6 0.70 0 5872 o.2eJ62 0.38tJ r 00.1

0"21 0. r00 0.125t 0.0.148 2.47 0.71 0"5964 0.2s75 0.395 0"CI8$

o.22 0. 281 0,13t2 0.0.r$t2 2.78 o.72 0 6054 o.2987 0.d02 0.9s3

o.23 o 365 0. t364 4.4537 2.7't o.7i 0.6 t43 0.2908 0.409 4.947

4,24 0 44gl 0.14 16 0.0gtS5 2.63 of4 o ti231 n 110n4 fi 41{j o (i?n

o25 0 535 0. 1466 0 0{i34 2 5t'i o75 0 6it9 o.:to42 0 422 0$r0
0,26 0 623 0.15 t6 0.0flgo 2.49 0.70 0-M05 0-3043 Q.42t) 0.fJgl

o27 0 71 | 0 15{i6 0 073.q 242 o77 0 M89 0.3043 o..1J5 o.8'73

o28 0 800 0. 1614 0.07fJ3 z.5a 0.78 0.6573 0.11041 0.441 0.851'

o.2t 0 BSO 0. lris2 0 08491 2.30 0.79 0.6655 0.303Er 0."t47 0.8t8

030 (f $82 0.1709 0 0902 2.2b 0.80 o.0736 0.:t042 0.{5:r 0.tr2 |

031 4 2074 0 1756 0 0966 224 081 0$B15 t}.30.t3 0 458 (| 80,1

0x2 0.2't67 0.t8$2 0 1427 2. r4 0.82 0.6833 0.3043 0.463 0.787

o33 o 22rio 0 18-17 o 108-q 209 083 0 119€9 o 3(]4l o 468 0770
f} 3.| o 2355 0.18S1 o 1153 2.O5 0.84 0 7043 o.3038 4.473 0.753

035 0.2450 0 J$35 o r218 zw 0.85 o 7 t't5 0.3033 o.453 0 730

o36 o.2546 0. r97B g.t2*4 1 $r5B o Sti o7t86 0.:1020 o.458 i)724
037 02642 o2020 0 t351 87 $ 725/ 0 3018 Q 483 ()

0.38 0.273$ 0.20t2 9.t420 1.875 0.88 0,7?24 0.3007 0 488 0 687

03c fi ?8116 0)142 o r40{l 1 fJ35 0.89 Q 7344 0 21'195 o n!11 o it70

a4a o 2434 02142 0 156 | | 797 0.90 o 7445 0.2980 o 494 0.6s4
0.4 | 0 303? 0.2182 0 6.13 I 760 0{tI 0 7504 0 2rtfr3 0..t06 0 s37
o.42 0.3130 o2224 o 705 |.724 o.ltz 0 7560 0.2944 0.{97 0.62 l

n43 o i22s o2254 o 774 | 68t! 0s3 O.7ti12 n2g2l o,tsrB 0 804

o{4 o 3328 o 22S5 0 85,1 r 655 0.!14 fl 76fl'2 o ?805 o 498 0 588

045 o.i128 0233l 0 t9?9 |.622 0.!15 o.7707 0 2865 0.49S 0.57 l

046 0.3527 0.2366 0 201 1 590 o$6 o 7749 0 282S 0 496 0.553

a47 0.36?7 o.2d01 0.208 |.f,59 0. sr7 4 7785 o 2787 o.494 0 5115

048 1\ 372f 0 21:t5 02rti | 530 o tt8 0 78 1 0 2735 O 48fi 0 517

o4g o 3827 o 2468 o224 1.500 099 tl 7841 o 2666 0,183 0.,196

0.50 0 3927 0 2500 o 232 |.471 1.00 o.7854 0.2500 0 403 o.403

= denlh of Row. m O = discharge by illanning'g
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STORM WATER NARRATIVE

PROJECT DESCRTPTION
This project involves the conversion of an existing dry pond into a constructed wetlands

BMP at Stonehouse Elementary.

DilSTING SITE COI\IDITIONS
The existing site is a dry pond located in the northern corner of the Stonehouse

Elementary School property.

ADJACBNT PROPERTIES
The project is bordered on the northeast and northwest by wooded areas, on the

southwest by grass field, and on the south by the school parking lot.

soILs
The project area consists of I lC-Craven-Uchee complex and l9B Kempsville-Emporia
Fine Sandy Loarn with slopes ranging from 2 to 50 percent.

CRITICAL EROSION AREAS
There axe areas of 25% slope impacts in this project. These amount to 0.166 acres or
25.9% of the total disturbed area.

STOR]VTWATER MANAGEMENT & WATER QUALITY
Stormwater Management and water quality will be attained for this project through the

use of the proposed Constucted Wetlands. The constructed wetlands consist of forebays

at the locations of incoming pipes, deep pools that will remain wet, and the normal pool
volume. Sizing of the facility is based on the Treatnent Volume of 12,894 cubic feet.

Of this volume, deep pool should provide 25o/o (3,224 cubic feet) and the normal pool
should provide 50% (6,447 cubic feet). According to the Virginia DCR Stormwater
Design Specification No. 13, deep pools consist of the deep wet pool, micropool, and

forebay areas.

The proposed wetlands will provide I1,538 cubic feet of total teahent volume. The

deep pools have a volume of 3,165 cubic feet. The normal pool includes the volume
provided under elevation 83.22 which totals 5,120 cubic feet.

The channel protection volume required for the drainage area to the pond is20,720 cubic
feet. The channel protection volume provided is24,609 cubic feet at the riser elevation
of 85.26. An emergency spillway is provided at elevation 87.00 which will be utilized
during 100-year storm events.

Rip-rap outlet protection is provided at both the outfalls of the incoming pipes in the
proposed wetlands. It is also provided at the outfall of the proposed storm system.
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REST]LTS & CONCLUSIONS
Due to the constraints of the existing pond design full compliance with the DCR technical

specifications for a constructed wetlands can not be achieved. Specifically the I year Channel

Protection Volume is provided, but at a depth greater than the I foot recommended. All other

requirements regarding volume to be provided in the wet pool and extended detention volume are

provided. Based on this analysis the new facility will have a higher pollutant removal efficiency

as a constructed wetlands than the existing dry extended detention facility located on site.

Therefore this facility as designed will improve the wder quality benefits from the site, and

maintain the water quantity controls consistent with the original facility.
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r : ' : .; StonehougeEtomentalyschool Dam r'" 1' .'r"
CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION

FOR Exlsting Pond
ProJect No. Wt01 I 9-E{t4

2$F4b11

PREOETTELOPilENT coilolTlol{s ro Poll{T oF coNcERl{
A. Pre-Devetopm€nt thalnagcArealo Poinl ofConcam =
B. Predevelopmenl Lend Use, Soil Claseificaton and Calculation of Composib Curvo Numb€r

Soil Tvoe Soil |hdrolooic Grouo Prs-Develoomenl Land U36

' 7.39 Acres

Cun€
Aread Number

Land Usc for Land Adiusted
(in Acrgs) Us€ (CNl (CN)

1)
2)
3)
4l
s)
6)
7',)

Totials =
Composl'le CN =

PreDcvebpm€nt Time of Concsntratlon Calculation3
1) O,srland Flow(madmum 300ft€t)

Surface descrip0on (tabl6 $7)
Manning's ro|rgl||rerc coctrd€nt, n (t.ble $7)
Length of drerland f,ow, L
2-year 2+hour rainfall, Pi!
Averag€ slopc of owdand fril,3
Trawl lims, Tt' (0.007(n'L)t.8y(P:1t.5'3^0.4)

2, Shallow conconfabd tlorv (maximum 300 f€et)
Suilace d€scrlptbn, pared or unpav€d
Length of shallow concantrated fio\t , L

Av€rage slop€ of shallolfl co.tcentrabd f,ow, 3

A\rerage \rolocity, v
Traveltime, Tt - U(36fl)'v)

3) Channel or Pip€ Floljv

Length of channel f,ow, L
Averagc velocity of channel [ow, v
Travel 0mo, Tt = U(3600'v)

Total Time of Concentalion .

C OPdr SPercc (Good)
N/A lmp.rvtx.E Corrcr

i

mffiffi"
/1.5s

2.8
74 340
98 274
00
00
00
00
o0

6'.14

83

Cl6necgraaocr ' .

0.21
.' . 

50 Fe€t
3.6 inch6

o.Gl teet ps.fioot
0.'ll hour3

unpanrd.:,
' 300 F€€t

,'0.@ f€€tpertoot
'1.0 ieet p€r s€cond

0.08 hourg

55O Fe€t
1.5 f€€t pets€co.d

0.10 houts

0.29 hour3
18 minutes

Page 1
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Stonehouse Dam

w10119{t4

1yr-24 hr Drawdown Galculatlon

O.t",
Calculated gy'

Project:

Project No.:

Subject:

Ghannel Protection Volume:

Dralnage Area

Runoff Gurye No.

l-Yr, 24-Hr Storm Volume

= 7,39 Acres

=83
= 2.8 lnches

Dfrect Runoff (From TR55 Equatlons 2-3 &241
Q = 1.29 Inches

Channel Protectlon Volume = DA x Q x 60% (Vlrglnla Stormwater ilanagmont Handbook sectlon 5'6.2 - Method 2)

Vcp = 5.71 Acln = 20,720 cublc feet

Determlne Volume of Pond by Contour (starting at Invert of low flow orlflce):
Sum

Volume Volume
Sum Incremental Incremental Incrcmental

Volume Avg Headr Avg Flowr Dralvdown

T

I
I
I
I
I
I
I
t
I
I
I

lncl€mental
Depth

0.0

1.0

ft

512

9,878

| 8,113

t|,2il

37,370

48,654

61,838

TlmetElevatlon

78.7
#

79.7

83.0

84.0

304

719

1,235

1,851

I I,973

1.0

1.0

0.3

1.0

1.0

81.7

-

82.0

1.0

1.0

1.0

1.0

87.0

1,U3

848

5,998

8,236

9,151

10,106

11,2U

13,lU

o.24 0.59

0.49 0.56

0.64 0.67

o.72 0.33

19 0.50

55 t.50

112 2.50

14 3.14

512

977

2.09

2.5:t

0.75

0.00

0.00

0.00

0.80

0.90

0.96

0.00

0.00

0.00

3.78

4.78

5.42

0.00

0.00

0.00

366

671

1,489

3,032

3,880

19

36

57

31

222

305

339

374

418

488

I,010

1,384

1,802

2,29O

Total 61,838 2,290

r lncremental values computed from Channel Protectlon Volume Elevation

4.22

82.22 feet
84.28 feet
4.00 inches '

= ;!]|hrs NOTE: MAINTAINING EXISTING

LOW FLOW OR|F|CE S|ZE

Elevation of Low Flow Oriflce Invert
Elevation of l-yr, 24-hr Storage Volume
Size of Orlflce

Total Average Drawdown Time

I
I
I
I Page 1 of 1
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Hyd.
No.

Hydrograph
tYPe

(orlgin)

Peak
flow
(cfsl

Time
interval
(min)

Time to
Peak
(minl

Hvd.
volume
(cuft)

lnflow
fryd(s)

Maximum
elevatlon

(ft)

Total
strge used

(cuft)

Hydrograph
Descriptlon

1

2

SCS Runoff

Reservoir

10.95

0.579

2

2

724

852

34,533

30,184 1 84.29 20,597

Existing Drainage Area

Existing Pond Routed

W1 01 1 9-E-04_Existing Pond and Propose Rffilmedpuh 1 Year Thursday, 0O 15,2012
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Hydrograph RePort

Hydraflow Hydrographs Extension for AutocAD@ Civil 3Do 2012 by Autodesk, Inc. v9

Hyd.No. 1

Existing Drainage Area

Thursday, 0O 15,2012

Hydrograph type
Storm frequencY
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lyrs
= 2min
= 7.390 ac
= 0.0 o/o

= 2.80 in
= 24hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 10.95 cfs
= 724 min
= 34,533 cuft
=83
= Oft
= 18.00 min

= TYPe ll

= 484

Q (cfs)

12.00

10.00

6.00

4.00

2.O0

Existing Drainage Area
Hyd.No.1-1Year

10.00

8.00

6.00

1320 1440 1560

Time (min)

a (cfs)

12.00

8.00

4.00

2.00

0 120 240

- 
Hyd No.1

t
I

0.00
600 1200
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Hydrograph RePort
Hydraflow Hydrographs Extension for AutocABO Civil 3BO 2012 by Autodesk, Inc. v9

Hyd. No. 2

Existing Pond Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Thursday, 0O 15,2012

= Reservoir
= lyrs
= 2min
= | - Existing Drainage Area

= Existing Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

0.579 cfs
852 min
30,184 cuft
84.29 ft
20,597 cuft

I
I
I
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I
I
I
t
t
I
I
I
I
I
I

Q (cfs)

12.00

10.00

Storage Indication method used. Wet pond routing start elevation = 79.92 ft.

Existing Pond Routed
Hyd. No.2-1Year

o 240 480 720 960 12oO 1440 1680 1920 2160 2400 264}0

- 
HydNo.2 

- 
HydNo. 1 llllll Totalstorageused=20,597cuft

Q (cfs)

12.O0

8.00

10.00

8.00

6.00

4.00

2880

Time (min)

4.00

2.00

0.00)
k



4I Pond Report
Hydraflow Hydrographs Extension for AutocADlD Civil 3DO 2012 by Autodesk, Inc. v9

Pond No. 1 - Existing Pond

Pond Data
Contours -Userdefined contour areas. Conic method used for volume calculation. Begining ElevaUon =78.72fr'

Stage I Storage TablE
Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

Thursday, 00 15,2012

I
I
I
I
I

Stage (ft)

0.00
1.00
2.OO
3.00
3.28
4.28
5.28
6.28
7.28
8.28
9.28

Elevatlon (ft)

78.72
79.72
80.72
81.72
82.00
83.00
84.00
85.00
86.00
87.00
88.00

304
719

1,235
1,851
4,209
7,787
8,684
9,617

10,595
11,973
14,395

0
497
965

1,532
824

5,906
8,23',1
9,146

10,101
11,276
13,164

0
497

1,462
2,995
3,821
9,727

17,958
27,103
37,204
48,480
61,644

tDl

0.00

0.00

3.33

No

I
I
I
I

Culvert I Orifice Structures

tAl
Rfse (ln) = 24.00

SPan (ln) = 24.00

No. Banslg = 'l

Invert El. (ft) = 79.06

Length (ft) = 49.00

Slope (%) = 3.63

N-Value = .013

Orlfice Coeff. = 0.60

Muftl€tage = nla

IBI tcl
4.00 0.00
4.00 0.00

10
82.22 0.00

0.00 0.00

0.00 0.00

.013 .013

0.60 0.60

Yes No

[PrfRsrl
0.00
0.00
0

0.00
0.00
nla
nla
0.60
No

Weir Structures

Crest Len (ft)

C13st El. (ft)

WelrGoeff.
WelrType
Multl€tage

Exfil.(lnlhr)
TW Elev. (ft)

tAt tBl tcl
= 2.00 15.00 0.00

= 85.26 87.00 0.00

= 3.33 2.60 3.33

= Recl Broad

= Yes No No

= 0.000 (by Contour)

= 0.00

Note: Culveruodfri:s outllows are analyzed under intet (b) and outlet (oc) control. weir fuers checked fof odfice condido|lg (ic) atrd submotgsnca (s).

8.00

t
I
t
I
I
I
I
I
I

Stage (fr)

6.00

4.00

2.OO

Stage I Discharge Elev (fr)

88.72

86.72

u.72

82.72

80.72

78.72
77.0O

Discharge (cfs)
0.00 7.00

- 

Total Q

,/

0.00
21.00 28.00 42.@ 49.00 56.00



tvd'
{o.

Hydrograph
type

(odgin)

Peak
flow
(cfs)

Tlme
interval
(min)

fime to
Peak

lmln)

Flyd.

rolume

lcuft)

lnflow
hyd(s)

Maxamum

Elevation
(ft)

Total
strge used

(cuft)

Hydrograph
Description

1

2

SCS Runoff

Reservoir

15.93

0.901

2

2

724

834

49,857

45,508 1 85.34 30,564

Existing Drainage Area

Existing Pond Routed

Wl 01 19-E-04_Existing Pond and Propose RA*llntedpd 2Year Thursday, 00 15,2012

I
I
I
T

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5

Hydrograph summary RepofiraflorHydrosraphsExtensionforAurocAD@civit3Dro2012byAurodesk,tnc.ve
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Hydrograph Report
Hydraflow Hydrographs Extension forAutoCAD@ Civil 3DO 2012 by Autodesk, Inc. v9

Hyd.No. 1

Existing Drainage Area

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Thursday, 00 15,2012

= SCS Runoff
= 2yrs
= 2min
= 7.390 ac
= 0.0%

= 3.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 15.93 cfs
= 724 min
= 49,857 cuft
=83
= Oft
= 18.00 min

= TYPe ll
= 484

I
I
I
I
I
I
t
I
T

I
I
I
t
I
I
I
I
I
I

Q (cfs)

18.00

15.00

12.00

Existing Drainage Area
Hyd. No. 1-2Year a (cfs)

18.00

9.00

6.006.00

3.003.00

15.00

12.OO

9.00

0.00
1440 1560

Time (min)

0 120 240

- 
Hyd No.1

I
I

I \

)
\

0.00
720 1080 1200 1320
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Hydrograph Report
Hydraflow Hydrographs Extension for AutocADtD civil 3Do 2012 by Autodesk, Inc. v9

Hyd. No. 2

Existing Pond Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Thursday, 0O 15,2012

Reservoir
2yrs
2 min
1 - Existing Drainage Area
Existing Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.901 cfs
= 834 min

= 45,508 cuft
= 85.34 ft
= 30,564 cuft

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Storage lndication method used. Wet pond routing start elevation = 79.92 ft.

Existing Pond Routed
Hyd. No.2-2Year

o 240 480 720 960 1200 14/;0 1680 1920 2160 2400 2640

- 
HydNo.2 

- 
HydNo. 1 lllltl Totalstorageused=30,564cuft

Q (cfs)

18.00

1s.00

12.O0

9.00

a (cfs)

18.00

6.00

3.003.00

15.00

12.00

9.00

6.00

0.00
2880

Time (min)

)
\

z--

0.00



Hyd.
No.

Hydrograph
tYPe

(origin)

Peak

llow

lcfg)

Tlme
Interval
(min)

fim€ to
Peak

lminl

Hvd.

rrolume

lcuft)

lnflow
hyd(s)

Maxlmum
elevation

(fr)

Total
strgo used

(cuff)

Hydrograph
Descriptlon

1

2

SCS Runofi

Reservoir

33.23

14.80

2

2

724

738

104,785

100,436 1 86.89 47,280

Existing Drainage Area

Existing Pond Routed

W101 1 9-E-04-Existing Pond and Propose lRffihtedput 10 Year Thursday, OO 15,2012

I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

8

Hydrograph summary RepofiraflowHydrosraphsExrensionforAutocABoCivit3Do20l2byAurodesk,tnc.ve
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Hydrograph Report
Hydraflow Hydrographs Exlension for AutoCADto Civil 3Dto 2012 by Autodesk' Inc' v9

Hyd. No. 1

Existing Drainage Area

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Thursday, 0O 15,2012

= SCS Runoff
= 10 yrs

= 2min
= 7.390 ac
= 0.0 o/o

= 5.80 in

= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 33.23 cfs
= 724 min
= 104,785 cuft
=83
= Ofi
= 18.00 min

= TYPe ll
= 484

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

Q (cfs)

35.00

30.00

25.00

15.00

10.00

Existing Drainage Area
Hyd. No. 1 - 10 Year

30.00

25.00

20.00

15.00

10.00

1080 1200 1320 1440 1560

Time (min)

Q (cfs)

35.00

5.00

0.00

5.00

0.00

) 120 240

- 
Hyd No.1

[.:

r
F'
I

.\

t/
720
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD@ Civil 3BO 2012 by Aulodesk, Inc. v9

Hyd. No. 2

Existing Pond Routed

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Thursday, 0O 15,2012

= Reservoir
= 10 yrs

= 2min
= | - Existing Drainage Area
= Existing Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 14.80 cfs
= 738 min

= 100,436 cuft
= 86.89 ft
= 47,280 cuft

I
I
I
I
I
I
I
I
t
I
I
t
I
I
I
I
t
I
I

Storage Indication method used. Wet pond routing start elevation =79.92ft.

O (cfs)

35.00

30.00

20.00

15.00

10.00

Existing Pond Routed
Hyd. No. 2 - 10 Year

Q (cfs)

35.00

5.00

0.00

30.00

25.00

20.00

1s.00

10.00

2400

Time (min)

5.00

0.00
0 240 480

- 
Hyd No.2

720 960

- 
Hyd No.1

1200 1440 1680 1920 2',160

I I | | | | Totalstorageused= 47,280cuft

t.''"
1.. .

t

/



Hvd.
No.

Hydrograph
tyPe

(odgin)

Peak
flow
(cfs)

Tlme
interval
(min)

Time to
Peak
(min)

Hvd.

volume

lcuft)

nflow
hyd(sl

Maximum
elevation

(ft)

Total
strge used

(cuft)

Hydrograph
Description

1

2

SCS Runoff

Reservoir

I

50.07

40.67

2

2

724

730

160,348

155,999 87.56 55,877

Existing Drainage Area

Existing Pond Routed

W1 01 19-E-04_Existing Pond and Propose lRffihnedpml 100 Year Thursday, 00 15,2012

I
I

11

Hydrograph summary Repos.raflovvHydrosraphsExtensionforAutocAD@civit3oo2ol2byAutodesk,tnc.ve

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Hydrograph Report
Hydraflow Hydrographs Extension for AutocADO Civil 3Bo 2012 by Autodesk, Inc. v9

Hyd.No. 1

Existing Drainage Area

Thursday, 0O 15,2012

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 2min
= 7.390 ac
= 0.0%

= 8.00 in
= 24hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 50.07 cfs
= 724 min
= 160,348 cuft
=83
= Oft
= 18.00 min

= TYPe ll
= 484

600
0.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

Existing Drainage Area
Hyd. No. 1 - 100 Year

Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

0.00
1080 1200 1320 1440 1560

Time (min)
0 120 240

- 
Hyd.No.1

\
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Hydrograph RePort

Hydraflow Hydrographs Extension lor AutocAD@ civil 3BD 2012 by Autodesk, Inc. v9

Hyd. No. 2

Existing Pond Routed

Hydrograph tyPe
Storm frequencY
Time interval
Inflow hyd. No.
Reservoir name

Thursday, 00 15,2012

Reservoir
100 yrs
2 min
1 - Existing Drainage Area
Existing Pond

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 40.67 cfs
= 730 min

= 155,999 cuft
= 87.56 fi
= 55,877 cuft

I
I
I
I
I
I
t
I
t
I
I
I
t
I
I
I
I
t
I

0

storage lndication method used. wet pond routing start elevation = 79.92 ft.

Existing Pond Routed
Hyd. No. 2 -- 100 Year

Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

0.00
2160

Time (min)

a (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

240 480

Hyd No.z 
-

1200 1440 1680 1920

I I I Totalstorage used = 55,877 cuft

720 960

HydNo.l Ill

t"----.
I

"J
0.00
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Depth of water at principalspillway crest (Y) = 5 ft.
Slope of upstream face of embankment (Zl = 3 :1.

of principal spillway barrel (Sb) = 3.79 o/o

Srorue HousE ELEMENTARY - SToRMWATER FAclLlrY
JOB NO. W10119-E-04

DATE: SEPTEMBER 15, 201 1

: ANTI-SEEP COLLAR DESIGN
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ttl

PIPE LEIIGTH IN SATURATED ZONE

3.r4

Source: USDA-SCS
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Plate 3.1+11
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